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THE JAPAN-BRITISH EXHIBITION. 


IN our issue of November 12th last, we devoted considerable ; 


space to an article in which we. dealt with exhibitions in 


general and the Japan-British Exhibition in particular. 
We urged British engineering and industrial firms to come’ 


forward with displays which should be worthy of the great- 


ness of English manufactures and of our allies, whose — 


friendly relations with ‘this country have, we are glad to 
note from what transpired at the opening of the _— 
Diet, been still further strengthened. 

This Exhibition at the Great White City will, on the: 
Japanese side, be by far the greatest in its scale and standing 
ever attempted. Japan participated in the Exhibition of 
Paris in 1900, and in the World’s Fair at St. Louis four 
years later, but the space taken up at Shepherd’s Bash is 


nearly double the area occupied by the Japanese exhibitors 


at St. Louis. This is exclusive of the extensive Japanese 
gardens outside the main buildings, and, taken altogether, 
the display will be by far the most extensive ever henge 
together by Japan outside her own Empire. © 

In Japan this exhibition has been made a national work. 
What will it be on this side ? 

The Imperial Diet has voted a very large sum towards it,. 


and this, combined with tke prefectural and individual 


outlays, will bring up the total expenditure of the nation 
on account of the exhibition to an enormous sum. 
The Japanese section will be divided into 16 groups, mar 


amongst these the exhibits from the Navy Department are 


expected to prove very attractive, including, as they will, 
models of the newest Japanese Dreadnoughts, their own 
creation in material as well as in labour. 

The contribution from the War Department will, perhaps, 


be still more of a novelty to the British public, where the- 


centre of attraction will be representations in diorama of the 
four most important national and iobecnanjene) wars in the 
history of Japan. 


The exhibitors in the way of private individuale, associa~. 


tions, firms, and companies outside those of the Government 
branches, will number some 2,000, and manufactured goods 
will naturally predominate in these exhibits ; these will 


include not only those articles .which already play their” 
parts in the commerce between the two nations, but also. 


many others which have not yet entered into tha trade. 


Count Hirokichi Mutsu, Imperial Japanese Government 
Commissioner, from whose interesting lecture last week 
before the Society of Arts, +e take our particulars, says.:— 


“ Since the ground-work of a nation lies in the system of 


her education, the section relating thereto will not fail to 


be of particular interest to those who would study Japan 


from a national point of view.” When we think, as Sir 
John Coekburn remarked in the di-cussion which followed 


the lecture, that Japan had performed a feat hitherto: 
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other nations many centuries to advance to the front rank 


as a world power, whereas the people of Japan had accom- 


plished the process in a few years, there is reason to believe 


that the numerous educational institutions of high and low 
standards, and both of the past and of the present, which 
will find theif respective places in the Exhibition, will be 
studied with more than ordinary interest. It seems beyond 
belief that the history of the City of Tokyo, the seat of the 
Emperor and of His Majesty’s Government, is but 40 years 
old ! 

The Palace of Fine Arts will, however, be the most 
important part of the whole show, and as was the case 
at the Franco-British Exhibition two years ago, the interior 
space of this building will be equally shared by British and 
_ Japanese. The exhibits will inclade a number of precious 
examples of the “‘ Treasures of the Nation,” whichit is contrary 
to custom to show in public, but our authorities concerned 
in the forthcoming Exhibition were successful in persuading 
those who are responsible for the safe custody of these price- 
less works to.agree to send them to the White City as a 
token of special friendship for the British nation, and on the 
distinct understanding that such an act of sacrilege shall never 
again be perpetrated. 

_ In this department there is every hope that we shall be 
able to put before the world an Exhibition of Art that will 
be an honour to ourselves and a compliment to the island 
beyond the sea, the England of the East ! 

_ Of the Japanese Gardens the space at our disposal will 
not permit us to speak, but we may look forward to a 
veritable fairyland. 


“It has been recently asserted in an organ which, if 


our memory serves us, devotes itself mainly to sport, 
that Japan will be the ruin of Lancashire. Now, a 
few extracts from a speech delivered some six or seven 
years ago by a former Japanese Minister in London may 
not be inappropriate in this connection to illustrate the 
effects of progress upon the character of industry and com- 
merce in the case of a country which has been open tothe 
influences of Western civilisation, science, and commerce only 
some 40 years. After alluding to the alterations in the 
industrial aspects of the country wrought by the introduc- 
tion of machinery, and referring to the great progress of the 
manufacture of silk piece-goods and of cotton-spinning, his 
Excellency remarked that “‘ whatever Manchester might lose 
would be more than made up by Oldham, Birmingham, 
or Sheffield ; the British nation, taken asa whole, would 
thus have nothing to regret in the industrial development of 
Japan. Woollen fabrics were unknown to the Japanese 
until foreign commerce introduced them, no sheep having 
been reared in Japan ; the industry was yet in its infancy, 
but in all probability it would become an important one, in 
spite of the fact that all the raw material had to be imported. 
_ This afforded an opportunity for Australian wool-growers. 
The production of iron is exceedingly limited, and the bulk 
of iron and steel required was obtained from abroad .... 
Great Britain had an excellent customer in Japan in these 
commodities, and would have for many years, provided 
Japanese demands were met in an intelligent manner. (The 


italics are ours). . . . Comparatively large as the commerce 


of Japan was already, it was sure to grow rapidly, and the 
country might assuredly be regarded as full of hope for 
Western manufacturers and merchants.” To what extent 
did Englishmen lay these words to heart? To-day, Count 
Matsu ventures to hope that, given a fair chance, this Exhi- 
bition will prove a success, and bring in its footsteps many 
desirable effects which will greatly improve the relations 
existing between our two nations,-and result in a marked 
augmentation in our commerce, which, already important, 
has the promise of better things. 

The volume of the present Japanese exports to Great 
. Britain is less than a quarter of our exports to Japan, and, 
said the lecturer, this. disparity of trade between the two 
countries is all the more undesirable because it indicates a 


not very healthy state of commerce. _It is essential to sell 
in order to be placed in a position to purchase. To giveand 
to take is the common rule of daily life, in commerce this is 
most apparent as well as necessary. 

The so-called cheap Oriental labour—which, by the 
way, continued Count Mateu, is no longer very cheap, 
and is, moreover, gradually rising—is frequently alluded 
to, but one is apt to forget the fact that, however 
cheap the labour may be, the gigantic machine which 
turns out millions of articles in a short space of time 
is a still cheaper and more formidable power of production. 
Against this all-powerful rival, against the great supply of 
British-made goods in their market, or even against the so- 
called Japanese articles manufactured abroad, no voice has 
ever been raised in Japan ; for to do so would not be in 
harmony with Japan’s ideal, and would be contrary to her 
aspirations. She has always been taught to respect and to 
admire strength in a rival, and because she wishes to be a 


- great power herself in some respects, she knows it is herduty 


to recognise the greater in others. 

Bat all this, the lecturer declared, does not necessarily 
mean that Japan will have to compete with us even in 
so peaceful a way, seeing that the principal items of 
Japanese exports to us—silk, rice, copper, &c.—are articles 
which do not interfere with our own productions. 

On the other hand, Great Britain ranks highest amongst 
the exporters to Japan, over one-quarter of the entire volume 
having been in our hands. Our Eastern allies would 
gladly see us maintain this unique position for many 
years to come, but they clearly recognise that the keen 
competition of other seekers of the market will, no doubt, 
‘keep us more busy in the future than has been the case in 
the past ; but do we ourselves realise the situation, and that 
Eogland must wake up ? 

The large number of visitors this year from Japan will, 
doubtless, include amongst them many business and com- 
mercial men, and the wide-awake British exhibitor will 
therefore have the opportunity of a lifetime in bringing his 
wares to the direct notice of the Japanese importer without 
having to go out to reach him. 

Our interest is, naturally, more centred in the display of 
electrical and kindred manofactures. This, the Com- 
missioner-General of the Exhibition has satisfied himself 
will be the greatest exhibition of British machinery, 
electrical and mechanical engineering, various industries, 
and of British manufactures generally, that has ever been 
brought together in London. We trust that it may be so, 
for, as the chairman, Lord Blyth, remarked at the conclusion 
of the lecture, it behoved Great Britain to do her utmost to 
make the British section worthy of that which is being sent 
to this country by Japan. 

Will those at the sae of our engineering and industrial 
firms respond readily and liberally to the behest, and do as 
His Excellency the Japanese Minister said his own country- 
men had done, their very best to render the Exhibition a 
huge success ? 


~ 


with. 


Fair-Con- —_the growing tendency on the part of public 
‘authorities to place their contracts with 
Tenderer,  Dritish manufacturers whenever there is 


not much advantage to gain in the matter 
of price by placing work abroad. “* Other things being equal,” 
it is not to be assumed for a moment that any English con- 
sulting engineer, or any English municipal electrical depart- 
ment, would go ont of the country to obtain what can be 
made in these tight little islands. ‘‘ Other things being 
equal” is a very wide term affording us all the opportunity 
to weigh up against the probable benefit of a lower quotation, 
such questions as quality, suitability and efficiency, and also 


_the labour clauses, as to rates of wages, hours of working, &c., 


at place of manufacture, that it is sought to impose. 
Municipalities who impose their trade union clauses 
upon British manufacturers ought in common fairness 
to refrain from comparing a British quotation in 
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which these conditions are definitely complied with, 
with a tender by a foreign firm which may give 
assurances which it is next door to impossible to compel 
them to fulfil. Either the limitation upon the British 
manufacturer should be modified, or stricter measures 
should be followed in seeing that the conditions specified 
in the inguiry stage are properly met on the Continent. 
This has always appealed to right-thinking people as 
the most elementary fairness, but, unfortunately, the trade 
unions have had things far too much their own way 
in the past, with the result that work has gone abroad for 
Continental workmen, which might have been kept at home 
had all tenderers been treated alike. Corporations which 
have been passing resolutions, piously setting out in their 


minutes the desire to place their contracts in British hands’ 


whenever they can legitimately do so, might do a great deal 
to assist matters in that direction if they would consider this 
point which we have long urged upon their attention, in 
season and out of season. 

If they continue along the old lines, their aspirations, 
however patriotically worded, are useless—indeed, they are 
little short of ridiculous. At any rate, let us start fair with 
the same conditions for all—labour causes for all or for 
none. Let engineers and directors who have the specifying 
of plant see, also, in fairness to British electrical industry, 
that their minds are not beclouded with unjustifiable pre- 
judice, leading them, after putting half-a-dozen or more 
firms to the trouble of tendering, to place important work 
where, if considered on the justly comparable points included 
in the specification and tender,.it should not have gone. 

We are confident that if common fairness and freedom 
from prejudice characterised the action of those who have 
the ordering of plant, the works of the United Kingdom 


- would be busier than they are. 


The Glasgow Corporation, in settling some contracts 
for tramway single-core cables, had a discussion (of which 
& summary appears on another page) as to whether a 
£2,200 contract should be kept in this country for execu- 
tion when a foreign tenderer quoted £77 below the lowest 
British tenderer, and in pursuance of a British preferential 
treatment resolution passed by it last month, it resolved by 
a large majority to keep the work at home at the higher 
figure. It is interesting to recall the much-discussed action 
of the Corporation some years ago, when, in ordering its 
Pinkston power-station equipment, it adopted a different 
policy on a very much larger contract. We argued the case 
then for the British engine-builders, but the Corporation of 
that day allowed other considerations to weigh with it. The 
present decision to place the cable contract with a British 
manufacturer illustrates two things—one, the change that is 
coming over the people of this kingdom in desiring to keep 
work at home whenever in reason that can be done ; two, 
the changing policies of municipalities, due either to the 
generally altered opinion or to the different minds of new 
councillors. 

We are glad to observe that there is a prospect that at 
the next meeting of the Glasgow Corporation the question 
of labour conditions will be properly discussed, Bailie Alston 
having given notice of the following resolution :— 


That there be inserted in all schedules and specifications issued 
to foreign manufacturers for the supply of goods required by any 
of the departments of the Corporation a clause to tue effect that 
foreign offerers will be bound to produce evidence to the effect 
that, as far as practicable, their works are carried on in conformity 
with the Standing Orders of the Corporation relative to standard 
rate of wages, and other conditions of labour; and that it be 
remitted to the Town Clerk to prepare and submit to the Corpora- 
tion for their approval the form of such a clause. 


It seems to us that a decision along these lines might meet 
the needs of the case, provided those words “as far as 
practicable” are not too elastic, _ 

Which way the wind is blowing in other places as well was 
shown the other day in the London Court of Common Council, 
where it was referred to the General Purposes Committee to 
consider and report “‘as to the expediency of directing that 
in future a clause be inserted in all tenders and contracts 
for the supply of manufactured articles required for the 
Corporation that such articles should be of British mann- 
facture.” ; 


At the present time, when electricity is 
<i tae being supplied to an increasing extent in 
Supp! business houses and large blocks of 

ye 
property, numerous problems are being 
met with in respect of the terms and conditions under which 
such supply should be given, which raise points of new 
interest. Hitherto, in the majority of cases, the supply has 


been given on a two-party basis—that is to say, on the one . 


hand, the supply authority is prepared to deliver to the con- 
sumer a quantity of electricity at a given rate and to maintain 
the means and apparatus for such a supply up to a certain 
geographical point in good and sound condition ; on the 
other hand the consumer taking the supply from this point 
proyides means whereby he can utilise the energy so obtained 
and is prepared to maintain such spparatus as is not the 
property of the supply undertaking in efficient repair. 

With the advent of collective supply, however (by which 
is meant the supply to large groups of tenants where one 
main service is sufficient), the question merges into one 
which may very easily become a three-party arrangement. 
That is to say, the supply authority may give energy in bulk 
to the owner of the block of property; this owner, in turn, 
provides the apparatus by means of which he can sub- 
distribute to the tenants of his property ; and, thirdly, the 
tenants themselves have to provide the means of utilising 
the current when they get their share of it. This appears 
to be a very simple and feasible arrangement, should all 
parties adhere faithfully to the spirit as well as to the letter 
of their agreement, but it has been found in more than one 
instance that trouble has ensued with this arrangement which 
has ultimately affected the interests of all three parties. The 
case is quite conceivable where the owner of the large 
block of property has to run the sub-distributing mains 
to the different premises, and a suitable arrangement 
of distribution is to provide a large distribution board at a 
convenient point on to which every consumer is separately 


. fased. Complications, however, may occor at this point, inas- 


much as the supply authority must have power to seal the 
box, and to insert or take ont suitable fuses in order to 
protect its supply from unauthorised additions both to 
‘lights and to the current-carrying capacity of the fuses, and 
in this position it has exactly the same rights as it 
would have were it dealing with each tenant separately. 
The box, however, it must be remembered, would belong to 
the owner of the block of property. It is quite evident that 
such boxes are subject to deterioration ; the fuse clips are 
liable to corrode and to fall off or get burned, and under 
such an arrangement it seems to be nobody’s business to 
make the necessary repairs. The supply authority can 
naturally say that the owner of the block of property has to 
provid: the distribution box, while this owner will refuse to 
maintain the box on the ground that it is the supply 


authority that has the use of the box and presumably wears . 


it out. There is thus great danger of sub-distribution 
systems of this description falling into a  atate 
of disrepair which will ultimately reflect considerable 
discredit upon the reliability of supply, and, therefore, upon 
the interests of all concerned. It is, therefore, advisable 
in cases where arrangements: of this description are made 
that a clear definition should be made as to who is to 
maintain and repair the sub-distribution apparatus and 
cables. 


Swiss-American Co-operation.—A joint-stock com- 
pany has just been formed at Geneva under the title of the Société 
‘inanciére pour Entreprises Electriques aux Etats Unis, for the 
urpose of carrying on especially in the United States commercial, 
Rnancial aod industrial operations which principally relate to the 
supply of electric light and power, The share capital amounts to 
£280,000, divided into 14,000 £20 bearer shares paid to the extent 
ot 50 per cent.; and the shares have been fully subscribed and 


~ remain provisionally in firm hands, there being no public issue. 


The directors comprise Guilleaume Pietet, of Geneva, as.president, 
W. P. Bonbright, 8. W. Childs and O. A. Coffin, of New York, 
whilst Geneva is represented by J. 8. Anthony, Edmond Aubert, 
Frénéric Dominict, Hraest Hentsch and Hmile Odier. The forma- 
tion of the company is probably the first occasion for financial 
forces of Switzerland and the United States to co-operdte in 
electrical enterprise in the latter country, 
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ELECTRIC WIRING AND FIRE RISK FROM 
THE AMERICAN STANDPOINT. 


By F. B. 


Wurtst we have been discussing the potential dangers in 


flexible cord when ordinary precautions are neglected, our 
_. friends in America have been considering the general question 
of electric wiring risks in relation to public safety. 


Before a recent meeting of the Western Association of 
‘Electrical Inspectors, Mr. W. J. Canada, chairman of the 
Committee on Public Safety, contributed a -paper entitled 
“Pablic Safety in Relation to Fire Prevention,” pointing 
-outin explanation of his title that the protection of human 
life is one of the main considerations in our efforts to prevent 
fire, and by looking at the matter from this point of view 
we add dignity and importance to the consideration of the 
question of electric fire risk. It is, however, essential 
in making charges of danger against certain forms of 
wiring to eliminate all vagueness from our accusations and 
to deal only with facts of which we have authentic evidence. 
The author deals first with the risk due to outside or over- 
head wiring, a matter which does not apply with so much 
force in this country as in America. Nor do we run the 
“same risks from the use of the “ ungrounded secondary,” as 
the Americans call it. The “earthed” neutral is in accord 
with common practice over here, and there is no doubt that our 
comparative immunity from accidents due to shock and fire 
‘is largely attributable to this practice. The grounded 
secondary is not quite the same thing as the 


‘earthed neutral, and if there be any difference in 


degree as to the advisability of the requirement, the 
grounded secondary is the more important-on account of the 
usually higher primary pressures. In this country the 
Board of Trade require the provision of “automatic and 
quick-acting means to protect the consumers’ wires from 
accidental contact with or leakage from the high-pressure 


“system.” This does not involve permanent earthing of the 


secondaries but an automatic device to put the secondary to 
earth if a dangerous pressure is put on it. The author of the 


"paper referred to pointa out that in the Rocky Mountains terri- 
‘tory a great many firer, as well as injuries, have been traced to 


the cross connections between primary and secondary systems, 
with the result that the secondaries are subjected to a pres- 
sure of 2.300 volts. Hundreds of fires during the past two 


or three years have been traced to this cause. Whilst there 


appears to be no statutory obligation in America to earth 
the secondary system, it is stated that practically every com- 


“pany in the field will during this year take steps to carry. 
out that which has been recognised by the sense of the 
‘industry to be a necessary precaution and safeguard. = = 


Dealing with the question of interior wiring, the author 
recommends the abolition of brass shell sockets and flexible 
cords in places where there might be a risk of shock ; that 


- ‘is, in places where a person can make good earth connection. 


He says this requirement is in vogue in Great Britain, 
Australia, Switzerland and Germany. He is mistaken as 


‘regards Great Britain, but the Australian rules are certainly 
‘More stringent. Brass shell sockets are a rarity in England, 
‘and before the American invasion were practically non- 


existent. They would be very dangerous things to use on 


‘any unearthed three-wire system, and on an earthed system 


‘the shell of the holder would need to be earthed as is now 
required for key-holders. There is no prohibition here in 
regard to flexible cord being used in places having damp 
floors and the like, as the author states. 

Besides recommending the grounding of all secondaries in 
such a manner as will ensure the blowing of the primary 
fuse in the event of a cross, he goes on to recommend the 
replacement of “ knob and tube construction” with conduit, 
‘wherever possible, and the abolition of casing work or exposed 
wiring in all basements. These latter recommendations are 
‘particularly interesting in view of the cheap-wiring craze in 
this country. American and Continental practice is generally 
‘cited by advocates of exposed flexible wiring in this country 
in support of their case, but as we now know that even 


‘America bas not found it to be all-sufficient, and that 


British practice is quoted in support of its abolition, we 
shall probably hear less of it in future, Suita 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. oN TussDay cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in owr possession. 


The Stopping of Lifts. 


I have read with great interest the article, “ The Stopping 
of Lifts,” which appeared in your igsue of January 7th, 
describing an ingenious device. I beg to point out, how- 
ever, that the question of obtaining a constant stopping 
position under all conditions of loading has long since been 
solved in standard lift practice by automatically adjusting 
the resistance of that regenerative circuit which is con- 
nected to the motor when acting as a generator and a 
dynamic brake. 

_ In the great majority of cases, the inertia of the revolving 


_parts far exceeds the inertia of the translating parts, and it 


has been found that in large lifts any attempt to mechanic- 
ally absorb this inertia results in undue mechanical strains 
on the mechanism. 

Modern practice, therefore, has dispensed with the use of 
the brake as a stopping agent, and its sole function is now 
to lock the machine in the stop position after all parts have 
come to rest. This is the practice on all the ‘ Tube” lifts 
and on many high-speed hoisting machines of very large 
capacity. The results obtained have been so satisfactory 
that with loads varying as much as 10,000 lb., running at 
speeds of 500 ft. per minute, the total stopping variation 
has not exceeded 14 in. 

Ingenious, therefore, as this device is, it would seem to 


have that often found fault—viz., that ingenuity has been — 


required because primary principles were not employed. 
Gilbert Rosenbusch. 
London, 8.W., January 21st, 1910. 


The Publicity Department. 


There is an old saying which can be adapted to modern 
times with very little alteration, “Sweet are the uses of 
adversity” (“‘advertisement”), and the present article 
proposes to show something of the uses of advertisement, 
and to endeavour to find out whether the advertisement 
always accomplishes its purpose. The whole range of the 
art is rather a large order for the present, and attention will 
be of necessity confined to the electrical world. 

The primary object of an advertisement, whether it be 
one of the latest American sky signs or the cover 
of a salmon tin, is to enforce attention to- the special 
prodact of the seller, to present its claims to the 


bidyer in a clear concise manner, and to do this in a 


manner which shall not be without a certain dignity, accord- 
ing to the reputation of theseller. That all advertisements do 
no’ comply with such conditions is not a matter of import- 
ance here. All successful advertisements will be found to 
approach these conditions, and it is those which count. 
Now a word as to the prevailing tone in the form of pub- 
licity work contained in the electrical papers. While there 
are many firms whose efforts in this direction are beyond 
criticism, the majority show, generally speaking, one of two 
special forms which are only of second-class quality. To 
put this plainly, they are either of the plain unvarying 
* take it or leave it” style, or they are without dignity of 
treatment, or, as some would say, “flaring.” This latter 
school may be termed the ** We lead, others folléw,” variety, 
and may be instanced in the endless repetition of such stock 
ideas as the runniog of a race in which the representative of 
the advertising firm is, of course, in front. 

In this class also are to be found drawings setting forth the 
merits of certain products, accompanied by suitable footnotes 
of pawky humour, which are somewhat out of place in the 
staid atmosphere of the average technical jovrnal, and the 
drawings themselves would be out of place anywhere save in 
the sixth standard of an elementary school. A drawing is, 
no doubt, half the advertisement, but when unaccompanied by 
other matter, cogent and to the point, the desired effect is 
lost, and the lack of dignity in the drawing places a further 
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handicap upon the efficiency of the advertisement. It is not 
enough to say that you lead and the others are nowhere ; 

u must prove it, ina businesslike fashion. 

Other firms, too, are not doing themselves full justice, 
having regard to the outlay entailed upon advertisement. 
This for one or two reasons. First, their modes of inviting 
attention lack the necessary amount of variety which alone 
will save them from slipping away from public notice. The 
same set form appears year in year out, and when that is in 
the first instance notably lacking in forcible telling points, 
the value of the advertisement in time goes down almost 
to z2ro. 

Whatever may be the field upon which the publicity fight 
is waged, if it is to succeed the weapons to be used must 
obviously consist of a suitable and reasonable form of 


- advertisement jadiciously placed, and the employment of 


capable men upon such work. Should the needs of the 
publicity department not warrant a special staff, this work 
should at least be overlooked and watched, and not, as is too 
often the case, left to anybody or nobody. We are told that 
advertising has been made a profession. That being 
so, the electrical world ought to see that advantage 
is taken of this, in order to keep time with other 
people. Facts appeal to any business man much more 
than fun or would-be wit, and proof is more esteemed than 
plain statement. No firm is so well known that it is known 
by all, and the value of an advertisement does not increase as 
its cost increases, but as its effectiveness in drawing and 
holding attention. Almost the whole electrical trade, if the 
contents of the advertisement pages of the technical journals 
are any criterion, have much to learn from their contem- 
poraries in advertising, and now is the time. 
Xs 


Greenock Destructor. 


I have just received the paper on the above, and am rather 
surprised at the contents. Mr. Robertson seems to consider 
that 1,200°-2,000° F..in his combustion chamber is remark- 
able ; it is, however, rather poor as temperatures go in hand- 
fed destructors. It is stated in the paper that in coal 
mining districts refuse is better in quality than in districts 
where coal is dear. How is it then that the Cambuslang 
refuse is of a very poor quality the whole year round? Mr. 
Robertson finds it necessary to use stand-by coal-fired boilers 
to keep his pressure steady at the engines, and this is a very 
remarkable confession to make concerning a new destractor ! 
In Cambuslang no coal is used at all, and the coal-fired boiler 
is only steamed once a month, when it is necessary to flue 
clean the destructor, yet we can keep the steam pressure from 
180 to 190 Ib. in the destructor house, and on the other side 
of the reducing valves, it is kept always at eaactly 120 lb. 
Yet the Cambuslang destructor is a despised hand-fed and 
continuous-grate destructor. The bad steam pressure and 
poor combustion chamber results at Greenock are evidently 
due to the extremely foolish method of charging the fires. A 
large hopper of refuse is tipped on to a fire. Sometimes the 
hopper will be filled with paper, sawdust and fish, at other 
times with good heavy ashes. When hand firing it is found 
necessary to put three to four times the bulk of light stuff on 
a fire as compared with the bulk of heavy stuff. So that if 
a tub of light rubbish is just the right charge, then a tub fall 
of heavy refuse is three times too great a quantity, and will 
smother the fires, and vice versa. Again, just before 
clinkering out it is necessary to fire very lightly so as to 
thoroughly burn the clinker before removing it, yet at 
Greenock it is either a tub or nothing! If a fall tub is put 
on it hinders the burning, or else the clinkers have to be 
taken out before being properly burnt. If none at all, 
either firemen have to clinker out before the fires are finished 
or else holes are blown through the fires. Mr. Robertson 
does not waste his coal in this brutal and unscientific manner, 
and in order to get the best results from refuse, a good 
stoker with sound judgment is required at the end of a 
shovel—even more so than with In spite of all the 
refinements at Greenock, such as economisers and condensers, 
there are many cheap and comparatively. rough jobs getting 
better results by hand feeding than are obtained at Greenock. 
Has Mr. Robertson ever worked a hand-fed destractor? I 


think not, because he states that the drawbacks to this 
method are :— - 

1. The inrush of cold air when charging. 

2. The amount of manual labour necessary for shovelling 
such “ difficult material.” 

In regard to drawback No. 1, Mr. Robertson will be 
surprised to learn that in a well-designed and_properly- 
worked destructor of the front hand-fed type, there is 
practically no inrush of cold air. 

As for No. 2 “ drawback,” the two firemen at Cambuslang 
can shovel 22 tons of refuse on to the fires in nine hours, 
and will dering this period find time to sit down and take a 
meal, clean up and clinker out. They have both been with 
me for some years (one four years, and the other two years), 
and are quite contented, and not over worked. 

We learn in Mr. Robertson’s paper that the 
Greenock destructor’s principal advantage is its com- 
parative cleanliness. I heartily agree with him «dé is 
the principal advantage. When, however, he goes on to 
say that the saving in labour as compared with hand- 
feeding isan “‘ important consideration ” he is touching on very 
dangerous ground. We find that the “saving in labour” at 
Greenock brings up their labour in operating the destructor 
to the large amount of 1s. 1}d. per ton—a very important 
consideration ! I can (if Mr. Robertson wishes me to) give 
a long list of hand-fed destructors where the labour in 
operating and weighing amounts to from 6d. to 11d. per ton 
destroyed, and Messrs. Meldrum or Messrs. Heenan and 
Froude will probably let him have another and longer list ! 
It is, perhaps, however, only necessary to compare the large 
up-to-date Greenock destructor with its economisers and 
condensers and tubs with the humble little Cambuslang front- 
fed destructor with no economisers, condensers or tubs. . 


CAMBUSLANG, Year ENDING May 15TH, 1909. 


Refuse destroyed 4,636 tons (Greenock, 16,995 tons). 
Labour, weighing and operating destractor 103d. per ton 
(Greenock, 1s. 1}d. per ton). Coal at Cambuslang was used 
for one shift per month during the time flae cleaning took 
place in the destructor. Only 5,891 units were generated 


by coal, and the coal bill for the year was £24, a large pro- | 


portion of this sum being expended in getting up steam in 
the cold Lancashire coal-fired boiler once a month. 

* Sarely, if little Cambuslang destractor can destroy only 
4,636 tons at 104d. per ton, the remarkable “ labour-saving ” 
scheme at Greenock should destroy 16,995 tons somewhere 
in the neighbourhood of 6d. per ton, and not 1s. 1}d., or 
where does the “ important consideration” come in? At 
Cambuslang the load was not so large for the year ending 
May, 1909, as it is now, and a great amount of our 4,636 
tons was burnt through the by-pass; the units generated 
were, however, as follows :— 


111,954 


_Units generat3d by refuse... 
Units generated by coal__... 5,891 
Total units generated ... . 117,845 


Oar load factor was only 9°95 per cent. (Electrical Times) : 


the Greenock load factor was, however, over 18 per cent., 


making the Greenock destructor results even worse. I am not 
at all impressed with the way the Greenock refuse-generated 
units are got at. The units generated by refuse are, as far 
as I can see, “calculated,” as both the coal boiler and 
destructor boiler steam is mixed, and supplies common 
engines. That 67:2 units are generated per ton of refase 
by this tub system is very hard for one to believe, in spite of 
the fact that at Cambuslang, with cold feed water and engines 
exhausting to atmosphere, we have obtained over 90 units 
per ton—but then the refuse was stoked by good firemen. 
With the tub system at Cambuslang, I do not believe we 
could generate 20 units per ton of refuse. At any rate, the 
Greenock system is a very expensive one to work, and I am 
not sure that it would not pay Greenock even now to adopt 
a front-fed hand-fired destractor. 

Regarding Mr. Robertson’s remarks concerning Hackney 
and Partick, I would refer him to my article “ Electricity 
and Destructors,” published in the ExxcrricaL Review, 
and also in pamphlet form, which clearly proves 
the ratepayers of both Hackney and Partick, and other large 
towns, would have been a great deal in pocket had their 
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destructors been placed right away from the electricity works. 
It is only in small stations that a combined electricity and 
destructor works can be a success, and my article shows that 
this fact has been proved over and over again. 

I need not enlarge on the enormous repair bill of £160 
for the first year’s working of the Greenock destructor. 


In conclusion, I note that Mr. Robertson has calculated | 


that the work of shovelling 60 tons of refuse per day would 
call for at least four stokers per shift. Does he mean’ that 
it would take 12 stokers to shovel 60 tons of stuff? If so, 
he should calculate again, because six stokers can quite 
easily, with the help of three labourers to take over, do that 
amount of work at the following cost :— 


Six stokers at 5s. per eight-hour shift ... £110 0 
Three labourers at 4s. per eight-hour shift 012 0 
Total . sas +O 


or about 84d. per ton, not 1s. 1}d. as in the labour-saving 
tub system. This is being done every day all over the 
kingdom. 


C.J. Abraham, Engineer. ; 
Lanark County Council 
Electricity and Destructor Works, 
Cambuslang. 


Meter for Combined Lighting and Power. 

In last week’s electrical papers an “ ingenious system ” 
of metering was described as being brought out by the Adnil 
Meter Co. 

I might say that I took out Patent No. 14,113 for this 
systern of metering in 1894. I see this week other people 
drawing attention to this “novelty,” and one gentleman 
even patented it four years ago. This patent was sold by 
me to the British Thomson-Houston Co., Ltd., and put on 
the market as their “ Duplex” type; but in those early 
days the objection raised to it was that the supply company 
did not know whether a consumer had used 1,000 units at 
5d. or 2,000 at 2}d.—rather a serious matter in those days, 
when works were run on academical lines ; possibly now they 
are run more commercially, the supply company will be 
satisfied if they know how much a consumer has to pay, and 
not bother about the percentage of units sold as compared 
with units generated. 


. Electricity Works, 
Colne, Lancs., January 22nd, 1910. 


A. @. Cooper. 


We are much interested by a description that appeared in 
your issue of January 14th, of a combined lighting and 
power meter which has been put upon the market with the 
purpose of encouraging the use of electrical domestic appli- 
ances without introducing two separate meters. 

We would like to point ont that the system described is 
somewhat of an old friend, and a glance at the connections 
which appear in the diagram accompanying your description 


leaves no doubt whatsoever that the system described is 


| 


Fria, 1. Fig. 2. 


nothing more or less than a very old friend, generally known 
as the three-wire connection with split neutral and in use 
for three-wire ampere-hour meters (fig. 1). The principle can 
be applied to any type of watt-hour meter, and does not call 
for any special instrument such as your article leads us to 
believe to be the case. There are several drawbacks in con- 
nection with this method of obviating the use of double 
meters, principally the difficulty with which the meter can 
be adjusted should the ratio of the lighting and power rate 
differ from 2 : 1. Supposing, however, this latter condition to 


be the case, there is absolutely no reason why existing meters ' 


should not be utilised for the double-rate purpose under 
consideration, and in this connection we may point out that 
shunted ampere-hour meters lend themselves most readily to 
the application of this system of connection. In this case 
variation between the ratio of lighting and power charges can 
be adjusted for by tapping the series shunt in the proper 
place (fig. 2). pot 

As this type of meter is used to a very large extent, and 
has the additional advantage of being inexpensive, the 
principle might be adopted with advantage in the case of 
the smaller class of consumer to whom we must look to make 


up for the decrease in revenue due to the widespread ~ 


adoption of higher efficiency lamps. Our object in writing 
is to point out the fact that no special type of meter is 
essential, such as the notice we have referred to will lead 
central station engineers to believe to be the case. 
Simplex Condaits, Ltd. 
London, W.C., January 18th, 1910. 


The Single-phase Motor. 


With reference to the letter signed “ Advocate” in last 
week’s ELECTRICAL REVIEW, requesting me to give my views 
on the subject of shop driving by means of either polyphase 
or single-phase motors, also on the adaptation of the “ New 
Type of Cascade Induction Motor” for such work, which 


was referred to in my article published in the REVIEW of — 


October 22nd, 1909, upon the adaptation of “ Cascade” 
motors for haulage work, I can but briefly state my views 
as follows ; while, at the same time, I trust that these views 
will meet Advocate’s ” requirements. 

In the first place, I take it that one may assume that the 
power to be supplied to ‘‘ Advocate’s.”” shops is either three- 
phase or single-phase. Taking the first case, which is in 
my opinion pre-eminent, the “Cascade” is particularly 
suitable for shop driving, and is in many ways superior to 
other types of polyphase machines for such uses as line-shaft 
driving. The single-speed ‘‘ Cascade” motor is essentially 
a slow-running machine ; that with 12 poles having a speed 
of 492 R P.M. when connected to a circuit whose periodicity 
is 50. 

For such work as the above, motors are very often erected 
on a wall or on a vertical stanchion that may support the 
shafting or span of the shop roof ; in this case, when a slip- 
ring motor is installed, it is either necessary to climb up to 
the machine or to use special gear in order to short-circuit 
the (slip-rings. This objection is not found with the 


‘* Cascade” motor, as there are no slip-rings or rubbing con- © 


tacts to deal with, hence also very little attention is re- 
quired. The low starting-current required gives them 
great preference over motors of the squirrel-cage type, the 
insulation of the stator windings of which is liable to 
deterioration through the large starting current when the 


* motor has to be frequently started and stopped. The 


characteristics of this particular type of Cascade motor are 
equal to, and often even better than, those of a slip-ring 
machine of equal power, &c, 

As far as 1 am aware, the makers of the Cascade motor in 
question (Messrs. The Sandycroft Foundry Co.) have not as 
yet placed a single-phase Cascade motor on the market. 
The behaviour, however, of these machines would be exactly 
similar to that of the ordinary motor as regards torque, &c. ; 
but of course they would have to be started up by means of 
a phase-splitting device. Single-phase machines have 
certain advantages, which are, however, at present ont- 
numbered by those of the polyphase machines. When high 
speeds are a direct necessity without the intervention of 
gearing, it would in many cases be better to adopt the 
ordinary slip-ring or perhaps the squirrel-cage motor for 
such. work. 

For driving machines at different speeds the two-speed 
Cascade motor gives excellent results, as the efficiency and 
power factor of these motors compare very favourably with 
those of motors of ordinary design for the same horse-power 
and speeds, while at both speeds the magnetic fields give fall- 
load starting torque with full-load current. This type of 
machine is a modification of the single-speed Cascade motor, 
with the addition of slip-rings to the rotor winding, so that 
with this arrangement the motor can be made to run at two 
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s without any rheostatic losses. If theslip-rings areshort- 
circuited, the motor will run as a simple slip-ring machine ; 
in order to change the speeds, it is only necessary to open- 
circuit the slip-rings and short-cirenit the stator windings, 
while no alterations to the primary connections are made. 

For example, a motor wound for eight and four poles will 
run as an ordinary slip-ring machine at eight-pole speed, 
while in “‘ Cascade” it will run at 12-pole speed. The single- 
phase machine soffers seriously in respect of its power factor 
and of its capacity to stand overloads, as against the 
corresponding polyphase machine, while the weight for a 
given rated output is high. In spite of these drawbacks, 
the single-phase induction motor was, up to a recent date, 

_ the only motor available for use with supply mains in those 
towns where a single-phase alternating-current system of 
distribution had been. adopted. Notwithstanding the many 
efforts made to put a suitable single-phase induction motor 
on the market, it cannot be said that the single-phase 
machine has ever been a really great success in this country. 
In my opinion, for shop or mill driving, direct current or 
polyphase working should be the systems to choose from, and 
not single-phase, in spite of the fact that single-phase systems 
have been made very much more of in other countries than in 


_ our own, 
M. I. Williams-Ellis, A.M.L.E.E., 
Buxton, January 22nd, 1910. 


- Methods and Practice in the German Electrical Industry. 

Mr. A. B. Anderson writes in his very interesting reply 
to Zihler’s ” letter— - 

‘“*In Germany we do a small import business, but we find 
the prices lower (? benefit of Protection) than they are in 

' England, which we have to accept.” 

A little farther down he says, “And what about the 
200,000 of the best that we breed, exported annually to the 
protected countries of the world, where they quickly become 

. our keenest competitors.” 

If “ prices are lower” and “ the 200,000 of the best that 
_we breed are quickly becoming our keenest competitors when 
they go to work for the foreigner,” it shows that either the 
foreigner must understand his business better than the 
Englishman, or “ the 200,000 of the best that we breed,” &c., 
must prefer to work for lower wages in a protected country 

_ than at home. 

Which of the two statements is correct ? 

J. Stottner. 


Hendon, January 24th, 1910. 


Inventor and Employer. 


By your leading article of January 7th dealing with the 
comparative encouragement received by inventors in this 
and other countries, you have raised a much-neglected 
question of great importance. sora 

The system of forced agreements to which you refer, 
giving the employer the entire benefit of any improvements 
introduced by the employé, is iniquitous, and should certainly 
be made illegal. The so-called ‘ consideration” which is 
now sufficient to make such contracts valid usually consists 
in no more than the engagement of the employé as engineer 
or whatever it may be for a certain period, so that the enter- 


prising man with ideas for improving his employer’s business 


gets no more than the man who does his routine work and 
no more. The consequence is one of two things. Either 
the man of ideas finds that it is not worth his while to think 
out improvements which do not result in any benefit to him, 
and drops back into the groove of routine ; or else he goes 
back on his agreement and refuses to give up his improve- 
ments unless he is paid for them. In nineteen cases out of 
twenty the latter course ends in the employer getting hold 
of the improvements and getting rid of the inventor, trusting 
that he will not have enough financial backing to make a 
- _ fight of it; and very rarely has he, unfortunately. 

Now, if this country is to keep ahead of her rivals, this 
systematic discouragement of originality and progress must 
be stopped. Either it must be made compulsory for the 
employer to pay a royalty of, say, 10 per cent. on the net 


profit arising from.any improvement adopted, or the present 
form of agreement, with a purely technical ‘ consideration ” 
on the employer’s part must be made invalid, and one sub- 
stituted for it containing a clause to the effect that the 
employer must pay a reasonable price or royalty for any 
invention or improvement he adopts, and, failing agreement 
as to terms, must submit the matter to arbitration. ; 

The difficulty is to find some body energetic enough and 
powerful enough to take up this matter and fight it out. 
The institutions are utterly broken reeds in such cases, and 
it is useless looking to them. 

If you, Sirs, could suggest some means of dealing with this 
question, you would be doing the engineering industries a 


considerable service. os 
Contract Bound. 


Contractor or Manufacturer ? 


- Reverting to Mr. Holme’s letter in the last issue of the ELEO- 
TRICAL REvrew, I should like to enter a protest againat his 
wholesale condemnation of the Electrical Contractor. It does 
happen in some cases that Supply Engineers suffer from 
what is known as “ Swelled Heads,” and think that because 
they are well conversant with the theory and practice of 
generation and supply of Electricity, that of necessity they 
are the very men to design and execute all classes of Elec- 
trical Installation work. 

No doubt many of your readers have seen some of the 
results of Supply Co’s efforts in this direction, and heard 
the comments of pleased ? consumers who have afterwards 
to call in a contractor (competent ones do still exist with the 
necessary ‘technical, financial and business qualifications ” 
and in addition a long practical experience, who can also be 
relied upon to carry out “ power work” with satisfactory 
results) and frequently a builder also, to make good damage 
and satisfy their requirements. 

Has Mr. Holmes come across many of the “ Imploring 
consumers ” and has he also noticed that when unearthed 
they are usually of the class that require “ something for 
nothing ?” 

Again Mr. Holmes must not forget that there are a 
nu. -t of faults on both the part of the Supply authorities 
and the manufacturers. The Publicity and Sales departments 
of the former are not always composed of “‘ Engineers ” and 
men possessing the standard of experience and knowledge, 
that is advisable and they frequently have a nasty habit of 
informing a prospective consumer that Electric light wiring 
.can be done thoroughly at prices ranging even below ten 
shillings per point. Contractors must not be blamed if they 
do not always strongly recommend a trusting customer to 
replace the Dining Room coal fire by a four lamp radiator, 
simply to create a further demand for current from the 
Supply Co. 

What redress is a consumer likely to obtain from the 
Supply Co. that have also wired their premises, in the. 
event of their dissatisfaction with the general and effective 
arrangement of their installation ? 

Monopolies will not encourage improvements in this 
direction. The manufacturer and Supply House are also 
responsible in a marked degree for the number of unqualified 
and mushroom contractors who certainly do exist and 
against whom gentlemen like Mr. Holmes would do well to 
wage war in the interest of Consumers and Supply Co’s 
alike instead of throwing stones indiscriminately. : 

Too long credit is allowed and any wireman can obtain 
practically the same terms as a substantial contractor, who 
has a reputation to keep up, Again as is well known 


throughout the trade, the full trade discount is too frequently _ 


allowed to those not entitled to same. 

It happens only too frequently that a contractor after 
expending considerable time and-money in preparing and 
submitting a scheme, is offered the work upon the under- 
standing that the customer supplies his own materials “ which 
he can obtain wholesale.” 

It is not encouraging to a contractor after bringing some 
new or a servicable piece of apparatus before a customer’s- 
notice to be informed that a “friend in the trade is getting” 
it for him wholesale.” 

These cases are by no means isolated and although few 
manufacturers would willingly admit it, they know full well 
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that if a man makes up his mind to buy Electrical goods 
wholesale and has the necessary ready cash he can only too 
easily do so, although not in anyway connected with the 
trade. It is only fair to add that some firms still exist that 
carefally guard their best customers (viz contractors) 
interests and will not allow terms to any but those entitled 
to same. 

In conclusion we must congratulate ourselves that we are 
not beset on all sides by gentlemen possessing such socialistic 
tendencies as Mr. Holmes. 


One of the much Maligned Electrical Contractors. 


[By the writer’s request, we print this letter “as it 
stands ”—that is, without correction.—Ebs, E.R. 


“ Fixed-Price” Light. 


Your article on the above in your issue of the 21st inst. 
raises some interesting points. 

This company expects to popularise the use of electric 
light in some small dwellings, and quotes the inclusive cost 
at 10s. per point. It would be interesting to know if this 
price includes the metal-filament lamp, as, if not, the cost 
is above the figure which builders now obtain for wiring 
tenements with a close-joint conduit system. It is also 
stated that a man and a boy wired the company’s show- 
house in a day, but this statement must appear elusive until 
some details are forthcoming as to how many lights the show- 
house required. The writer had a conversation with a large 
contractor the other day, who stated that he found that in the 
“ Stannos ” system the fittings were too complicated to be 
fixed by cheap labour ; but this may only have been prejudice 
on his part. 

It is curious that in this system single ‘ Stannos”’ 
wire should be used, with the metal sheath serving as a 
return conductor. This seems analogous to the older 
systems which may still be found in out-of-the-way places, 
such as Mavor & Coulson’s concentric with earthed outer, 


and it seems to point to the fact that we are reverting to _ 


systems which we abandoned very many years ago. 
Sceptic. 


[We understand that the price named does include the 
tantalum lamp and shade. As for the reversion to an earlier 
type, it is worthy of note that this has happened in numerous 
cases—-e.g., the toothed-core armature, commutating poles, 
knife switches, metallic-filament lamps, Planté cells, series 
A.C. commutating motors, &c.—Ebps. E.R. ] 


Selenium. Cells. 


I should be much obliged if any of your readers could inform 
me as to the best way to prepare a selenium cell. There seem 
to be so many modifications of the stuff, some having an 
exceedingly high resistance.. I have the vitreous selenium 
sold in sticks and pearls, having a resistivity of about 
10°" ohms per cm. cube, the red amorphous powder of 
about 10*w, and the slate-coloured powder called selenium 
technical of about 10°. On heating any of the three to 
about 400° and cooling quickly a glassy variety is formed 
with a crystalline fracture, resistivity about 10°—* w ;. on 


cooling quickly a crystalline mass is formed, with not quite . 


so high resistance. If the vitreous sticks are heated 
gently they soften at about 100° end resolidify at about 
120°, to melt again at about 300°. Ifa solution is made 
in C8, and evaporated there is a red crystalline (10° w) 
deposit on the sides and an opaque leaden-coloured 
crystalline deposit on the bottom (10°w). Can any of your 
readers tell me which is the best variety to use, and in what 
form to make the cell ? 
A. Macdonald Cox. 


Leighton Buzzard, January 24th,1910. 


Protection and the Electrical Industry. 


The excellence of Mr. Hecht’s argument on the benefits 
accr ng to our industry from the exclusion of foreign: goods 
is we exemplified in his financial statement. By an-exten-. 


sion of his methods of reasoning it is not difficult to prove that he 
has not exhausted the possible benefits of his policy. Referring 
to the figures he has taken as a basis, if we deal with the item 
of additional “‘ materials” in the cost of production, when the 
output of £1,000,000 is assured, we may take it that thig 
would amount to about 30 per cent. of £500,000 or £150,000, 
The makers and vendors of these materials in the home 
market would naturally retain their profit on this ‘in the 
country, and it probably would not be less than 20 per cent. 
on the £150,000, say, £30,000. 

Bat let us look farther at the consequences involved on 
this extra turnover of half-a-million. An additional capital 
would be required of, say, £400,000 for extensions to 


premises and increases of plant, stock-in-trade and book 


debts.. The proportion of this amount devoted to buildings 
would hardly be less than £150,000, on which the builder 
would expect to earn £30,000, all of which would be con- 
served in the country. Then there would be the consideration 
due to the financial houses for underwriting the issue of the 
necessary new stock, which would, no doubt, be of the order 
of 10 per cent. or £50,000, a useful sum to be retained in 
our tight little island and not be driven abroad. 

To take the converse side of the transaction, we see from 
the operation of the balance of trade (the truth of which 


we may, for the moment concede), that we now export _ 


£500,000 worth less than formerly. We thereby reap the 
benefit of having these goods for our own consumption, the 
inevitable effect being better prices for the consumers 
throughout the country. 

Patting this amelioration of price at the modest figure of 
10 per cent., the gross profit represented is another £50,000. 
It is clear, therefore, that we now have to add to the profit 
of £310,000 derived from Mr. Hecht’s balance-sheet, a 
further sum of £80,000, without taking into consideration 
the initial profit of £80,000 on the increase of the capital 
values. Thus by excluding £500,000 worth of goods, an 
annual profit of, roughly, £400,000 is derived, and by a 
simple application of the ordinary arithmetical processes, it 
follows that by refusing to import the whole of the manu- 


factured articles now dumped on our unprotected shores, to- 


the value of £150,000,000, we should reap a national 
profit of £120,000,000. Some there be who may view 
these as homely methods of trading, but the figures speak 
for themselves. 

Surely the time is now ripe when the electrical industry 
should start a Tariff Reform club to investigate such matters 
thoroughly. A club of this kind would not be complete 
without some representative English engineers and business 
men. Oar foreign friends domiciled among us have (to 
their credit, be it said) been loud and emphatic in their 
advocacy of a fairer system of trading, but one cannot help 
wondering whether they are not subject to some form of 
recurrent malady which afflicted them in the lands of their 
origin. 

Alnaschar.. 


Had I not known you so long or £o well, I should have . 


thought on reading the article, “* Protection—from Whom ?” 
that it was a emart Parliamentary dodge on your part to 
capture a few stray votes for your Party. _ However, as it 
is, I feel quite certain that such is not the case. 

On the other hand, in order to see how the poll turned 
out I waited before replying, and trust that you are satisfied 
that your ideas and those of your communicant are not the 
ideas of any large majority of our fellow countrymen. 

However, with this view of the question I have little to 
do ; it is more a matter for you to decide as to whether it 
is advisable to introduce politics into a technical journal, 
especially when it is obvious that the proprietors take.a 


_ biased view on one side and lose no opportunity of showing it. 


_ What I take great exception to is this, that you have 
allowed your communicant to express views, or, rather, to 
make statements of facts, which to the youngest of your 
readers are obviously untrue and misleading. 


For instance, he draws attention to such “epoch-making _ 


inventions, &c.,” as the Nernst lamp and the flame arc lamp, 
and so on, and compares these, or I presume he would com- 
pare these, with the land and submarine telegraph, the 
mariner’s compass, practically the. whole system. of dynamo 
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manufacture, and nearly all types of measuring instruments, 


‘pot to mention the turbine, and so on. 


He also draws attention to the automobile industry, 
whilst forgetting that the earliest experiments in this 
direction were all made in this country many years ago. 

- It is evident that your communicant is not, and fever has 


been, a manufacturer, and I also take it that he has not © 


travelled much. 

I remember living for some time in the United States. It 
is now over 20 years ago, but at that time practically every 
measuring instrument used came from this country, and was 


admitted practically free of duty. What is the state of 


affairs now ? 

_ One has only to go to Germany and get the honest 
inion of friendly German manufacturers to see what 

a pack of fools we are making of ourselves under our present 

fiscal system. 

I have no axe to grind in either direction ; as a matter of 
fact, the imposition of duties will not affect’ me one way or 
the other, but I have, unfortunately, had a long experience 
as an English manufacturer in other directions than I am 
now engaged in, and I speak from bitter experience. 

At the present time, I export to all foreign countries, and 
I am forced to pay the duties on my goods or make an 
equivalent reduction in price to my customers in these 
countries. - 

This is exactly what the foreigner will have to do here. 

If he wishes to keep his trade, he will either have to 
pay the duties imposed, which according to all accounts he 
cannot afford to do, or he must raise his prices, and so put a 
stop to the useless competition, which in the end is of no 
good either to the foreign manufacturer or the English 
buyer, and results ultimately in the particular trade being 
killed. 
- Has your communicant ever heard of the plate-glass 
trade and what has happened during the last few years ? 
If not, it will do him no harm to consult a plate-glass 
dealer. 

I agree to some extent that there is a lack of certain 
things in our industry, but I do honestly believe that if 
20 leading electrical men could put their experience 
together, it would be found that those firms or individuals 
who lack initiative and want to stick in the old groove, 
belong to that very party to which your communicant evi- 
dently belongs. It has been my experience to prove this on 


geveral occasions. 


. It will be found that most of the adherents to the present 
fiscal policy belong, not to the class of manufacturers, but 
to those who either directly or indirectly get their living 
from handling foreign goods. I have no wish to be personal 
in this matter, but I gather from your ‘advertising columns 
that about 20 per cent. of the displayed advertisements are 
from those who are practically either foreigners or get their 
living by selling almost entirely foreign-made goods. 
Examine any similar trade journal in Germany or the 


~ United States, and I challenge you to show anything like 


this proportion. 

I have had considerable experience with German and 
other electrical manufacturere, and I have found that they 
are just as capable of making stupid mistakes, and con- 
ducting their business on lines 50 years behind the times, as 
we are. 

I do not believe for one single moment that we are in any 


' way behind other countries in the electrical industry. What 


we lack, however, is the opportunity which the others have 
of having a free market other than our own. 


Ex-Communicated, - 


“Mazda” Metal-Filament Lamps.—We are asked 
to inform the trade that hereafter the B.T.-H. tungsten lamp will 
be known as the Mazda lamp, and will bear the trade mark 
“ Mazda,” The new name will be used on the lamps, packing-cases, 
cartons, &., as rapidly as the change can be effected, and in the 
meantime the public are notified- that any lamps they may receive 
marked ‘‘ B.T.-H. Tungsten” are the same as the Mazda lamp. The 
Mszda lamp will be the British Taomson-Hovsron Co.'s standard 
metal-filament lamp in future, and efforts are teing continually 
directed towards making greater refinements in its manufacture. 


“PARTRIDGE SAFETY DEVICE FOR 
TRANSFORMERS. 


Ms. G. W. Pantaipas, of the London Electric Supply Corpora- 
tion, has designed a new device for safeguarding against accidental 
connection between the primary and secondary of a transformer ; 
this is being put on the market by the WestminsteR ENGINEER- 
tna. Co., Ltp., of Victoria Road, Willesden Junction, N.W. The 
apparatus is shown in section in fig. 1; it is of substantial construc- 
tion, and is able to carry the heavy current necessary to cause the 
high-pressure fuse or circuit-breaker to act instantaneously. Figs. 
2 and $ show the connections of the device. 

Fig. 2 shows a single-phase generator with one pole earthed, 
supplying a concentricsystem. The transformer is shown connected 
to the end of a high-pressure feeder. The secondary of the trans- 
former supplies a 3-wire system, the neutral and the case of the 
transformer being earthed. Ifthe transformer fails, the primary 
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Fig. 1, 


current will be earthed through either the case or the secondary 
winding and the earth 8. Provided the transformer is a small one, 
not exceeding, say, 50 xw., the current flowing from earth B to earth 
4 will probably operate the fuse, or circuit-breaker ¥, and so cut 
off the faulty transformer. If, however, the transformer is a large 
one, say, of 500 xw., the earth resistance will probably be too high to 
allow sufficient current to pass to operate the fuse or circuit-breaker 
F, especially as the latter is usually set to allow 100 per cent. above 
the normal current to flow before acting. Under these circum- 
stances the generator will continue to supply high-tension current 
through the feeder and the fault, the potential all round the earth- 
plate 8, being raised to a dangerousextent, Some means is required 
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whereby the current can flow back to the generator in sufficient 
quantity to blow the transformer fase F or to operate the circuit- 
breaker controlling the particular feeder. This is easily done by 
means of the safety device illustrated in fig. 1 which is connected 
from the outer of the concentric system tothe earth wires. It is not 
possible permanently to earth both ends of the outer conductor, or 
the safety device might be dispensed with. In this safety device 
the metal plates are separated by means of thin mica ditks, perforated 
with four holes each. As soon as the potential between these plates 
rises above, say, 500 volts, the current jumps the air space and the 
outer of the concentrie system is connected to the inner through 
the fuse or circuit-breaker F and the fault, causing a short circuit 
in the primary and blowing the fuse or ope: ating the circuit-breaker 
at once and so isolating the transformer. 

In the case of a two-phase supply system an arrangement similar 
to that above described might be used, a safety device being fitted 
to each phase. 

In the case of a three-phase supply, if all three-phases are brought 
into the sub-station there appears to be no alternative but to rely 
on the bonding of the lead-covering and sheathing of the cables to 
obtain a continuous metallic return tothe generating station. In 
some cases, however, the matter is simplified by the cable being 
provided with a special outer conductor, the connections then being 
asin fig. 3, where the safety device is shown connected between 
the earth at the sub-station, and this special outer conductor. This 
provides a metallic return quite independent of all outside oonding. 
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{CROMPTON MINING INSTALLATIONS. 


Tan enormous scope offered to electrical development by the vast 
mining industry of this country is difficult to realise in its fullaess. 


OMPTON 


Fic, Hieu-Lirt Two-Stacr 
Pomp. Duty: 420 gallons per minute, 170 ft. head. 


The bulk of the industry is, of course, engaged in mining coal, and 
there are over 3,200 collieries in the United Kingdom, the output 
from which in 1907 was over 272 million tons—an almost incon- 


form by no means palatable to the subject of it, who, if he has 
suppressed the record of his successes, has nothing to set off against 
a possible failure, and thus suffers from his secretiveness. But - 
this is by the way. 

We are prompted to draw attention to the subject by the dis- 
covery, obtained from a recently published booklet, that Messrs, 


' Crompton:& Co., Ltd., have supplied electrical plant to more than 


100 collieries and mines in the United Kingdom, besides several 
in South Africa and India, about 2 quarter of these being installa. 
tions where polyphase current is in use. The plant installed 
includes-a variety of types, the generators illustrated ranging from 
45 xw., direct-driven by a gas engine and suction producer, to 825 
Kw., coupled to a high-speed steam engine. We reproduce in 
fig. 5an example of a low-speed three-phase alternator and gag 
engine, fed with producer gas; two of thes3 sets have recently been 
constructed by Messrs, Crompton & Co., each having an output of 


Kw. (7 power factor) at 2,200 volts, 25 cycles, 107 


The firm has devoted much care to the design of switchgear for 
generating stations, in which the safety of the attendant is secured, 
while liability to breakdown is as far as possible eliminated, 
Switchboards for both a.c. and p.c. have been standardised for use 
in generating stations, as well as distributing switchboards for 
installation out of doors or underground. An example of the latter, 
specially designed for miping conditions, is illustrated in fig. 2; 
the whole of the switchgear is contained in a number of ca%t-iron 
cells, the doors of which are interlocked with the switches. so that 
they cannot be opened until the isolating switch in the small cell 


-above has been turned to the “ off” position, rendering all the fittings 


dead. The omnibus bars are carried on insulators above the 
cells, behind expanded metal screens. 
4 Motor-generators and reversible boosters 
necessarily form part of the productions of 
the firm, which has patented a special system 
of electric winding for use in connection with 
a storage battery, maintaining the load on the 
.generatiog plant at a constant value. - 

One of the accompanying views, fig. 4, 
shows a simple electrically driven winding 
engine supplied to a diamond mine in South 
Africa; it consists of a D.c. motor geared to 
a winding drum, with controller, clutch and 
foot brake, and is suitable for winding in 
shallow mines. Similar equipments are 
made for main and tail, endless rope and 
other kinds of haulage, with po. and ac. 
motors; one of these—a single-drum, single- 
reduction haulage gear, driven by a three- 
phase motor of 550 BHP., at 2,200 volts—is 
shown in fig 6, as installed in a Welsh colliery. 

One of the earliest applications of elec- 
tricity in mining was to pumping. Messrs. 
Crompton & Co. have fitted their motors to a 
variety of pumps, reciprocating and centri- 
fugal, but the limitations of our space prevent 
us from illustrating more than one of these 
—a high-lift two-stage turbine pump, raising —~ 
420 gallons per minute against a headof 170ft., 
shown in fig. 1. é 

Lastly, we reproduce in fig. 3 a totally- 


$ 
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ceivable quantity—while nearly a million persons were actually 
employed at the collieries, representing probably five times as 
many who were more or less directly dependent for their livelihood 
upon the industry. Compared with these figures, the other 
minerals produced are of relatively minor importance, though they 
are by no means to be despised. ~ 
Fortunately for the electrical induitry, colliery owners early 
appreciated the benefits to be derived 
from the use of electricity, and begin- 
ning with lighting, they have extended 
its applications to power for pumping, 
hauling and driving the various aux- 
iliary machinery on a large scale; even 
the main steam-winding engine has now 
given place at some collieries to the 
electrical winder, although this appli- 
cation affords, perhaps, the least favour- 
able conditions for electrical operation. 
Hence electricity is already firmly 


though there is still an immense field of 


Electrical manufacturers engaged in 4 
supplying the needs of colliery engi- 
neers are-apt to exhibit a certain reti- 
cence regarding their achievements, 
apart from occasional exceptions —a 
reticence which muy be perfectly 
justifiable from their own point of 
view, but which,- naturally, we are aS 
disposed to deprecate. Publicity is § 
the keynote of progress in these days, 
and we venture to express the opinion 
that a little more of it would react 
favourably upon the demand for their 
products. Sometimes, alas! it takes a 


enclosed. motor fitted with ventilating pipes, 
fan blades being attached to the armature 
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which draw in filtered air from any suitable point, and discharge it at 
a distance, ample ventilation being thus obtained without admitting 
dust. This type of motor is especially suitable for use in driving 
screening plant, creepers and other surface machinery in dusty 
situations. 

Other apparatus, such as ca 8, machine-tools, &c., and lighting 
installations, we must pass over ; but from the foregoing it will be 


This grip is intended for use in the hysteresis test, in which the : 


maximum load employed is. less than the breaking load of the 
specimen. At the same time the values of the breaking load as 
determined with it are consistent, although they are probably, for 
high-grade rubbers, slightly lower than those obtained wich annular 
test-pieces tested between rotating pulleys. 

The test-pieces used by the author, except in the case of the 


1508 


6.—Sinatz Drum ‘Three-phase Motor, 550 B.H.P., 2,200 Volts. 


seen that Messrs. Crompton & Co. have gone into the mining busi- 
ness with considerable vigour and success, and are in a position to 
carry out such installations on a large scale, with the benetit of an 
extended experience already acquired. , 


‘PROCEEDINGS OF INSTITUTIONS. 


The Testing of Rubber for Electrical Work. 
By Pror. A. Scuwanrz, M.LEE, 


(Abstract of paper read before the InstITUTION OF ELECTRICAL 
Manchester, January 11th, 1910.) 


Ir is now beginning to be recognised that more reliance can be 
placed in the indications given by physical tests.on rubber, as to its 
suitability for electrical work, than in those yielded by chemical 


analysis. 
The physical tests are, therefore, pre-eminently the tests for the 
of the material ; they should also form the primary tests 


of the manufacturer, the chemical tests being supplementary to — 


these either as confirmatory tests or for the elucidation of the 
causes of the defects indicated by them. 

This paper will be restricted to a general consideration of the’ 
testing of rubber in tension, and to the hysteresis test in particular. 

At the present time the tensile tests in common use are restricted 
to the determination of the load and elongation at breaking, and 
the amount of sub-permanent set retained by a specimen which 
has been kept extended toa given limit for a certain number of 
hours, the set being measured on release and again after a period of 


rest. 

It will be seen that the results yielded by these tests are con- 
cerned with the behaviour of the rubber at the end of the tests 
only; in the author’s view, far more valuable results are to jbe 
obtained from tests in which the behaviour of the rubbs:r is noted 
throughout the tests. 

In designing the machine to be hereinafter described, the author 
had a specialised aim in view, namely, the testing of rubber cable 
coverings. At the same time, the principle of the machine lends 
itself quite readily to the testing of a variety of rubber articles, 
and, as the author wishes to place the machine entirely at the 
service of the industry without any restriction, such modifications 


in detail as may be necessary to increase its scope may easily be 


effected by those concerned. 


The details which are chiefly affected by the character of the 
“work for which a machine is specially intended are the form of the 


test-pieces and the character of the grips. 

The essential condition that a test-piece when in tension shall 
not slip at the grips is that the product of the pressure developed 
in the grip avd the coefficient of friction shall be greater than the 
breaking load of the specimen. 

The author finds that rectangular test-pieces of uniform width 
throughout give satisfactory results with low-grade rubbers, the 
specimens breaking outside the grips, but that with high-grade 
rubbers the failure takes place at the grip. 

Having experimented with various special forms of grips, the 
has discarded them all jn favour of the simple grip shown in 


smallest cables and wires, are } in. wide throughout and 4{in. long 
overall, giving 3 in. clear between the grips. 

They are cut on a special block shown in fig. 2, which consists of 
a metal base a, with two vertical studs B, upon which the gauge-bar 
c, which is } in. wide, slides, The gauge-bar is held down on the 
rubber to be cut by the pressure of two springs p, under the heads 
of the studs 8B, The gauge-bar carries at each extremity a set screw 
B; by screwing these down on the base plate the gauge-bar is raiced 
for the admission of the rabber; when the latter is in position the 
set screws are slacked back. 

In preparivg the test-pieces, the procedure is as follows: In the 
case of cables of large size a length of about 9 in. of cable is cut off, 
the braiding and tapes are then removed, and a single straight cut 


Th! 


A, Fixed grip; 8, Movable grip, 
Fig. 1, 


made right through the rubber along the length of the sample. The 
rubber is then stripped from the core, care being taken not to stretch 
it in so doing. The rubber covering, when stripped, being more than 
4 in. wide, will allow of the test-piece being cut out of it, so the 
longitudinal cut referred to above need not be made absolutely clean 
and straight, as its edges will not form the edges of the test-piece. 
The rubber should be cut on a strip of hard wood placed under the 
gauge bar on the metal base of the cutting block, thus preserving the 
edge of the knife used in cutting. 

For small cables and wires in which the whole width of the 
rubber covering is required for the test-piece, it is necessary that 


Fic. 2.—Biocx ror Curtina Rusper TEST-PIECES UNDER 
Constant PRESSURE. 


the longitudinal cut should be quite true. With high-grade 
rubbers the cutting should be done under water, the cutting-block 
being placed in a shallow trough provided for the purpose. 

Cable coverings should be placed under the gauge-bar in the cut- 
ting-black with the pure rubber side uppermost. 

After being cut the test pieces should be dried with a clean cloth, 
and should be handled as little as possible before testing; care 
should be.taken in all the operations not to stretch the rubber. 

The object of the hysteresis machine is to effect the extension of 
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the rabber by méans ofa load which is increased at a given rate 
until either a given load ora given extension is attained. When 

point is reached the load is diminished at the given rate and 
the rubber is allowed to retract, the relation between load and 
elongation being recorded automatically throughout the test. The 
machine is shown in fig. 3. The test-piece having been secured in 
the grips, the fixed grip a is mounted on the pins on the bracket 3, 
and the movable grip 0, which depends from the specimen p, is 
connected by the movable hook = to the cord F, which passes 
round the floating pulley @ to the helical spring H; the load is 


~ 


applied and withdrawn by the up and down traverse of the pulley 
which is effected either by means of a small~hydraulic cylinder, 
the rate of movement of the piston of which is controlled by a 
by-pass; or as shown in the fizure by the cord J, attached to a nut 
K, which is moved along a guide by the screw L, which is turned 
by hand at 
The relation between load and extension is charted in the fol- 
lowing way: The grip o, the movement of which represents the 
extension, is connected to the. pencil carrier. by the .thread P 
which passes over the pulley q. . The pencil. carrier which moves 
between the guides 8 contains a pulley s, round which the thread 


‘ 


The author finds it more convenient to set the liiit in terms of 

Taking as an example coverings for 19/16 cable in'2,500 and 600- 
megohm ©.M.A. grades, it will be found that when new the higher- 
grade coverings have extensions at breaking of between 300 per 
cent, and 400 per cent., while the 600-megohm coverings break 


with extensions varying from 200 per cent. to 300 percent. Sothat - 


if we decide a an extension limit of 300 per cent, for the 
hysteresis loop for the 2,500-megohm grade, and of 200 per cent. 
for the 600-megohm grade coverings, we shall have set limits which 
are suited to these two classes. ~ a ; 

In the same way, if the limit to thé hysteresis loop is set in 


‘terms of load, we should-have to determine standard limits for 


the two grades with which the results of the tests should comply. 

With a normally vulcanised standard specimen of high-grade 
rubber stressed nearly to its breaking point, the extension curve 
may be divided into three distinct portions’ in which the relation 
between load and extension differs considérably. : 

Considering the extension curve 08, fig. 4, we see that in the 
first portion (stagé 1) thé increase in extension per unit of load ‘is 
small, and that for the middle portion of the curve between (stage 
2) it becomes much larger, and is practically constant, falling 
again on the last portion of the curve (stage 3). _ 

With high-grade rubbers which are correctly vulcanised, and with 
rubbers which are under-vulcanised or- contain a small proportion 
of substitute, stages 1 and 3 are small, while stage 2 is large. 

With hard rubbers which are over-vulcanised or contain a large 
proportion of mineral matters, stages 2 and 3 are small or sup- 
pressed and stage 1 is large. : 

As these forms of extension curve are characteristic of certain 
classes of rubber, they may be distinguished according to the form 
of front that they present to the axis of load. Thus the designa- 
tion of the types of extension curves, of which the dominant 
characteristics were as in stages 1, 2 and 3 (fig. 4) respectively, 
would be as follows :— 


Dominant character as in— Designation of extension curve. 


Stage 1. . Convex. 

Btage 2. Linear. 

Stage 3. Concave. 
Stages 1, 2, 3. Convexo-concave. 


The areas under the curves may be reduced to their equivalent 
triangles by multiplying the area by two and dividing by the 
length of the base. 

us in fig, 5 the slopes of the lines o a and B.D represent the 
average rates of extension and retraction respectively per unit of 
‘load; the area of the triangle o ac represents the work done in 
extension ; the area of the triangle p 8 o represents the work done 


- by the rubber in retracting; the area 0 a B D O represents the 


work done in the rubber itself, its numerical value being obtained 
by subtracting the area of the le Do B from that of the 
triangle o a 0; the sub-permanent set is measured by the length of 


the line o p. 
With homogeneous material, the loops obtained with the 


hysteresis machine are identical for any number of standard ~ 


specimens of a given material, and are, therefore, characteristic of 
the material, if the samples are all of the same age. 

The author has found that the 2,500-megohm O.M.A. coverings 
that he has tested are very homogeneous, but he has occasionally 


Extension Curnvs. ~ 


P passes to a stop T which is adjastable as to position, where it is 
made fast... The movement of the pencil is thereby reduced to 
one-half of the extension of the specimen. - If necessary this move- 
ment may:be again reduced by one-half, by the introduction of a 
light floating pulley in the: thread .p.;.The movements of the 
Pencil carrier are controlled : by. the counterweight vu. Beneath the 
pencil carrier, and moving at right angles to it, is a light.table v 


- 0n which the chart paper is fixed, the movement of this table is 


directly proportional to the load, as it is attached to the spring 
by means of the thread w. movement of the table is con- 
trolled by the counterweight x, == 

The hysteresis loop furnishes us with a t 
sion of the rubber test-piece as the load is‘ d from zero to 
a given maximum and then decreased aguin ‘to zero. In this case’ 
the limits between which the curve is. drawn are expressed in terms 
of load, the maximum’load being usually 80 or 90 per cent, of the 
breaking load of the specimen. 


, ms EquivaLenr TRIANGLE. 


hical record of exten- | 


6b A 
24 
3 B 
3) 
100 . D 100 200. 
Percentage extension Percentage extension 
Hysteresis Loop’ B- Equivalent triage 
D ~~ Extension. ; os 
Fie, 4.—Typroan. Fig. 5.—Repvorion or Hystarzsis Loor. Fig. 6.—Repropvuction or Acruat DiacRam 
ENSIC SHOWING ConstaNoy oF RESULTS OBTAINED 


Test-pieces cut from 2,500-megohm, covering, and put) through three 
cycles of extension and retraction, Curves a,, a2, 23, are made up 
of four lines, each dtie to a separate test piece. Curves j,, 2. js, 
due to a single test-piece cut from. the same covering as the others, 
but containing a longitudinal joint, 


come across samples in the 600-megohm grade taken withina couple of 
feet of each other from the same cable covering which give different 
loops, one loop being very much harder that the. other, due evi- 
dently to faulty vulcanisation. It is well to cut three test-pieces 
from each sample to be tested, and after obtaining the loop for 
the first‘one to leave in position for the second and 
pa curves from these, if correct, should be practically 
ciden’ te 

.. Experiments on the effect of variation of temperature were made 
with standard test-pieces ; cable:covering by firm E. 
It does not appear from the resalts 
test room temperature is likely to any serious difficulty. 
F 
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About a quarter of an hour would be , sufficiently long for 19/16 
dings. ; 


covering to attain the temperature of its surroun 

The variations in the hysteresis diagrams due to varying the 
speed of rotation of the hand-wheel are not of great consequence. 

M. Stévart, an engineer to the Belgian State Railways, carried 
out, over a period of 20 years, a series of experiments on rubber 
remarkable for their simplicity and scientificacumen. He found 
that for a given extension the load was directly proportional to the 
cross-sectional area of the specimen, so that if the load be expressed 
in lb. per sq. in. of the original area of the specimen, the load for 
a given extension will be constant and independent of the cross- 
sectional area of the’specimens, and the total extension at breaking 
will therefore be independent of the cross-sectional area. The 
author has confirmed 8tévart’s law for pure rubber strip, and Dalén, 
Frank, and Marck wald and Schopper have shown that the law holds 
good for ring-shaped test-pieces. 

The work done in extension, retraction, and in the rubber.itself, 
is proportional to the cross-sectional area of the specimens. 

Experiments made with test-pieces varying in length from 1 in. 
to 5in. show that for a compound containing 88 per cent. Para 
and a 200 per cent. extension, the work done in extension, 
retraction, and in the rubber itself is directly proportional to the 
length of the specimen. 


A farther series of experiments showed that the work done in 


extension, retraction, and in the rubber itself, was for a 200 per 
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Fias. 7.—Errect oF Succussivz oN 
CONTAINING VARIOUS PERCENTAGES or 


cent. extension approximately proportional to the ‘aig of the 


specimen multiplied by a coefficient which was proportional to the 


time of valcanisation. 

The extension limit gives a series of curves for the subsequent 
cycles wiich liz clote together, and are not easly discriminated, 
whereas the load limit differentiates more strongly between the 
curves for the subsequent cycles, and therefore lends itself more 
easily to accurate treatment. 

In both cases, however, the area of the loop for the second cycle 
is much less than that of the first, and the dominant character of 
the extension curve for the second cycle and all subsequent cycles 
is that the front is concave to the axis of load in all cases. 

Fig. 7 shows how the successive cycle test may be applied to 
discriminate between mixings containing various percentages of 
rubber. In this instance, standard test-pieces containing 40, 50 
and 60 per cent. of rubber respectively were extended in their first 
cycle for 150 per cent., and the load corresponding to this exten- 
sion noted, the subsequent cycles being taken up to this load limit 
in each case. An inspection of this figure shows that the propor- 


Aa 


4 


the sixth loop may be taren as constant, and, therefore, character- 
istic of the material concerned. We see also that the curves of 
loop areas for the first and second loops, and of course, for the sub- 
sequent loops, also are characteristic of the mixings. The curves 
for the work done in extension and retraction in the various cycles 
are also-.given, but do not seem to lend themselves so readily to the 
purpose of discriminating between the mixings. 

The length of the specimen after each cycle differs from that of 
the preceding cycle by the amount of sub-permaneat set due to the 
cycle in question. The author finds that the extension for the given 
load limit increases with each cycle, but that the rate of increase 
follows a logarithmic law from the second cycle onwards as the 
number of the cycles increases. 

The time taken to draw the extension curve for each cycle is 
approximately the same for each cycle,'and if we measure the 


NF i390 7} of 
/ 
' 


Extension inches 
~ 


> 
200% =. 


Extension 

Fig. 10 anp 11.—Resubts oF Hysrzresis Test svc- 

CESSIVE CycLES ON SPECIMENS CONTAINING VARIOUS PROPOR- 
TIONS OF SUBSTITUTE. 


increment of extensions due to each cycle and plot these quantities 
against the logarithms of the number of the cycles (7.c., log time, 
since the time for describing each cycle is constant), we shall get a 
straight line. 

These results are shown in fig. 9 for mixings with various per- 
centages of rubber, the increments of extension being measured 
from fig. 7. 

In pa to obtain a curve which is characteristic of the material, 
it will probably be found sufficient to put the specimen through 
four cycles only, which can be done in most cases in five or six 

minutes. The extension for the various cycles from the second 
cycle onward follow the law :— 

Extension = a + } log number of cycles, where a represents the 
extension due to the second cycle, and 0 the increment of extension 
due to the subsequent cycles. It will be seen, therefore, that the 
numerical values of these constants will be characteristic of the 
material concerned, and may be used to describe its physical 
quantities. 

These curves are important, as they practically represent the 
the power of recovery of the rubber in question. 

Ia conjunction with Mr. Philip Kemp, the author has carried out 
a large number of experiments at temperatures ranging from 120° 


to 200° F. on the diminution in tension with time in 3-in. specimens,. 


with a constant extension of 100 per cent, 
Other experiments have been made on the slow stretch in 
rubber under a constant load. 

It is possible for an expert rubber 
chemist to detect by chemical analysis 
proportions of substitute in a mixing of 
the order of 5 per cent. but it is 
doubtful if so small a quantity could be 


scr detected by either the dry or moist heat test 
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; i now in vogue. 
6 The presence of a small amount of high 


s0% class oil substitute appears to i the 
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aH = does not appreciably lower its insulation 
H resistance; as to whether its durability is 


Extension im inches 


The author, in conjunction with Messrs. 


affected, only farther tests can show. 


Olayton, Beadle & Stevens, has made a 
Ses series of experiments on a set of specimens 


Fig. BETWEEN VARIOUS QUAN- Fig. 9. 


TITINS FOR SUCCESSIVE CYCLES OBTAINED 
FROM THE OURVES IN Fia. 7. 


tion of rubber in the mixing exercises a considerable influence on 
the areas of the loops for the first cycles, and also on the increments 
of extension due to the subsequent cycles. 
ark 8 gma ors fe = variation in the various quantities in 
shown 


Numbers of cycies Log. cycles. 


ially made up and containing given pro- 
vashens of rubber and substitute, in which 
the rubber contents have been progressively 
diminished and replaced with substitute 
so that the amount of mineral filling 
remained constant throughout the series. 
The particulars of the mixing are given in 
Table I on next page. 

These specimens were subjected by Dr. Stevens to the following 
i; Blongation and load at rupture. 

2.’ Measurement of the ent set after a constant ex- 
Senna of 400 per cent. for 24 hours ; (a) 4 hour after release, (0) 
6 hours after release. 

At the same time the author submitted the same series of speci- 
mens to the following tests :— 
1, The test with successive 
The siow-stretch test under constant load, - 
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i consideration of fig. 8 shows that for the six cycles given, the areas a 
Fl of the loops for the 60 per cent. rubber are more nearly approach- M 
_— _ Speaking broadly, we may say that for cable coverings the areas 
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TABLE I. of rubber about 2 in. long and stretch it until it broke, and there 

— — — of making one sample break before another. 

Co tion of mixing, 3 C) aence of heat on rubber was one of the most important 

Reference points for cable designers, users, and setters, and the stretching 
num! er. 


Rubber, | Substitute. | Zinc oxide. | Sulphur.) °C 


1,379 60 0 37 3 

1,382 50 10 3 1320 
1,390 40 20 37 3 135°5 
1,391 30 30 37 3 135°5 


The results of the hysteresis tests are shown in Table II and in 
figs. 10 and 11. 
The results obtained by the hysteresis machine are more con- 


sistent than those furnished by the other tests; they are, moreover, 


obtainable in a much shorter space of time. 

In order to see if the hysteresis machine could discriminate 
between various brands of rubber when employed in a mixing with 
as much as 70 per cent. of mineral filling, a series of experiments 
were made with specimens containing respectively 30 per cent. of 
Para, cultivated Para, Lanadran, Cameta and Para Negroheads, the 
balance being mineral in each case. These specimens were vulcanised 
under identical conditions and were submitted to the hysteresis test 
with successive cycles. The results were fairly satisfactory. 

The maximum extensions per cycle place the specimens in their 
correct order. 


TABLE or 


Test-pieces, 3 in. x 4 in., with an extension limit to the first‘cycle 
of 200 per cent. Temperature, 58° F. 


I Area of | Maximum extensions in inches. 
| inches, | cycle. | cycle. | cycle. | cycle. 
1,379 60% | 0% 0 46 300 338 353) 3°64 
1,382 60% | 10% 074 | 3°00! 362, 395)! 4:16 
1,390 40% | 20 142 8°00 | 383! 4385) 4°75 
1,391 30% | 30 237 3°00, 426; 522) — 
| 


The author was provided by six leading firms with samples of 
coverings stripped from 19/16 cable in 2,500 and 600-megohm 
0.M.A. grades, and in some cases with 1,000, 600 and 300 non- 
association grades. 

From tests on these it is clear that the existing C.M.A. conditions 
have already brought about results which allow of the two grades 
of cable coverings being broadly distinguished from one another by 
means of their physical properties. 

It is urged that the electrical tests for capacity and insulation 
resistance should be supplemented by suitable physical tests, and it 
is suggested that systematic experimenting by those interested in 
eable manufacture or in rubber ing, and the comparison of 
results overa year or two, should lead to the formulation of reliable 
physical tests. : 

Possibly the necessary tests might be carried out with the 
hysteresis machine on the following lines:— 

1, The hysteresis loop for a given grade of covering to lie within 
certain limits as to load, extension and area. 

2, The hysteresis loop after the specimen has been heated under 
specified conditions as to time and temperature should not vary 
from the loop under (1) by more than a specified amount. 

3. The increments of extension for successive cycles to fall within 
specified limits, 


Discussion, 

Mz. said that a large number of the tests recorded dealt 
with 88 per cent. mixture, but only a comparatively small amount 
of this grade of rubber was used for cable work. One reason for 
the lower percentage of rubber n for uniform el 
Tesults at low cost, was the difficulty of obtaining a really homo- 
geneous mixture much above 50 percent, ofrubber, The production 
of a homogeneous mixture at the higher percentages demanded that 
the two mixing rolls should be driven at different speeds, and the 
increased friction caused vulcanisation on the rolls when 
the sulphur was added. Even when the electrical results were 
better with the higher percentage rubber, they were not often pro- 
portional to the increased cost. The curves seemed to show that the 
Constant load tests would tend to give imperfect results. The 
tests in the paper were strictly m and not electrical, 
and the new machine should be invaluable in certain directions. 
The assumption, however, that it was s law that the smaller 
area of the mechanical hysteresis loop the better was the 
cable or the longer its life, needed most careful before 
Acceptance, 

Mz. G. J. Braver said people who were accustomed to handling 


rubber were well acquaioted with the saccessive loop effect, and it — 


was quite usual to stretch a piece of rubber before handing it to 
Snyone else to examine. It was exceptional to find the snaies- 
pais either recovered rubber or substitute on this side of 
Ma. J. H, 0. Brooxma referred to the desirability of a machine 
0 take the place of the finger tests. It was usual to take a strip 


test would probably be of great value to cable makers. 
Ma. W. Onamp said that S:évart’s law stated that for a given 
extension the load was proportional to the area or cross-section of 


the specimen. The author had discovered that with constant | 


cross-section the area of the hysteresis loop for a given load was 
proportional to the length of the sp-cimen. In view of these 
tests the mechanical characteristics of ~:\;er could be expressed in 
the form of ergs per cb. cm. per cycle exactly as in the case of 
iron hysteresis. Hysteretic constants could then be deduced and 
adopted in specifications. Nothing was said as to the effect of 
ageing the rubber for days or weeks on the hysteresis loop. If a 
distinct connection could be shown between the hysteresis loop 
and the dielectric strength, the testing machine would be of 
still greater value. 

Mr. J. Unmston said he had used the machine for rubber testing, 
and found it very sensitive and easy towork. Regarding the effect 
of altering the width of the strip under test, the same log law had 
been obtained for the same class of rubber, usings strips of various 
widths. It appeared, therefore, that fora given class of rubber 
the same log law would be obtained irrespective of the area of the 
sample, provided the same percentage stretch was adhered to. 

Mr. A. Cormack suggested that. in connection with the length 
of samples, it might be advisable to use Dr. James Thompson’s and 
Dr. Barr's law referring to the comparison of similar samples. 
This law states ‘that similar samples of light materials give 
similar results,” and it might be possible, therefore, to deal not 
only with a sample of a cable, but with the whole cable. 

Pror. Marocuant asked if the author had made any tests on the 
rate at which an electric current through rubber fell off whena 
steady P.D. was applied, and whether this effect bore any relation 
to the hysteresis loops. Although extension tests were useful, they 
were not adequate to determine the true quality of rubber for 
electrical purposes. 

Mz. O. F. Suir said that the tests, being purely mechanical, 
might be applied with advantage to the interior kinds of rubber 
used for many other commercial purposes besides electrical work. 
Could the author discriminate between ‘samples which had lost 
their e!asticity through exposure, and those in which the want of 
elasticity was due to defects of composition? Would not some 
definite process of preparation of samples before testing be necessary 
in order that they might have an equal start? An analogous series 
of hysteresis lcops could be obtained with iron when magnetised 
with a pulsating unidirectional current.. If the mechanical 
property could be taken as a standard indication of the physical 
nature of rubber, it would be of great value to find the relation 
between this mechanical standard and the various other properties 
of the rubber, such as its insulation, dielectric strength, and what 
ought to beclosely analogous to it, the dielectric hysteresis cons'ant 
when rubber was used in an alternating cable. 

Mr. A. 8. L. Bagnyzs thought that the tests, being mech nical, 
would have reference to the durability rather than to the dielectric 
strength of the rubber. 

Mr. C. O. Arrcarson said that from a buyer’s point of view, a 
machine which would enab!e one to understand the properties of 
rubber used in wiring and cable work, would be of very material 


use. 

Mz. J. Farru eaid the question arose as to the r lation between 
the qualities inves'igated by the author's machine, and those 
necessary for a cable. A cable was subjected to all sorts of ill- 


/ 


usage, but about the only thing to which it was not subject was - 


stretching, therefore, to an ordiaary lay mind, if a sample of rubber 
was presented to a customer, together with an account of how 
beautifully it behaved on the stretching machine, one could not 
grumble if the customer stated that he wanted a cable and not a 
catapult. It seemed of the utmost importance to demonstrate the 
connection between the mectanical and the electrical test. 

Mz. 8. J. Watson assumed that all the strips tested were cut off 
a length of finished cable, and consequently consisted not only of 
vulcanised rubber, but also of a layer of pure rubber. He asked 
whether the thickness of pure and vulcanised rubber was the same 
in all cases’ when samples of different makers were compared. 
The author’s machine ascertained approximately the percentage of 
high-grade rubber in samples, but it was not certain that the value 
for electrical purposes could be deduced. 

Paror. Scxwanrz said he would communicate a complete reply to 
the Journal. He wished, however, to state broadly that the results 
attained might be of use in connection with rubber testing, but not 
in connection with rubber-covered cables; the electrical tests for 
insulation and dielectric h and capacity bad been given an 
éxhaustive trial, but had utterly failed to give an indication of the 
darability and properties of a cable. The insulating pro- 
perty of a cable was largely dependent u the quantity and 
quality of the rubber —— and the m cal properties also 
depended almost entirely the amount and quality of the 
rubber or other elastic employed; there was, therefore, a 
broad connection between the amount of rubber, the consequent 
physical qualities and the electrical properties of the mixing. ; 


India.—According to the Financial News, vegotiations 


omg with a view to providing capital to 
hydro-electrio scheme for supplying energy to 
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LEGAL. 


Brook, Lrp., v. Newtons, Lrp. 


In the Divisional Court on Thursday the Lord Chief Justice and 
Justice Bray heard this case, which was an appeal by the 
defendants from a decision of Judge Gent in the Huddersfield 
County Court. The parties were both electrical engineers, the 
plaintiffs carrying on business at Huddersfield, and the defendants 


' at Taunton. The action was brought to recover £40 for the supply 


of a 64-u.P. motor. The defendants counterclaimed for £34 16s. 6d. 

for alleged breach of implied warranty. The Oounty Court judge 

entered judgment for Brook, Ltd., on both the claim and the 

counterclaim, with costs. Hence the defendants’ appeal, which 

was brought on the ground that the judge had misdirected himself 
assuming that the defendants itted that the motor was at 
es over-loaded. 

Mr. Grszons, for the appellants, submitted that there was no 
evidence given that the motor supplied was a 6}-H.P. motor, 
and that the proper inference to be drawn from. the 
evidence before the County Court judge was that the 
motor was not of merchantable quality. The motor was 
wanted for use in connection with a generator at a biograph 
exhibition at Kingston-on-Thames. The defendants supplied the 
generator, and when the motor was received from the defendants 
and started in February last, it. was found that it did not do the 
work satisfactorily. It became hot and did not carry the load it 
ought to have done, with the result that the light was defective. 
The reply the defendants received from the plaintiffs was that they 
did not know the motor was to be used for a biograph exhibition, 
and that if they had been informed they wouid have given a 
25 per cent. margin in the 64-H.P. motor they supplied. 

Without calling upon counsel for the respondents, the Lorp 
OCurmr Justice said that the defendants originelly counterclaimed 
upon the ground that the motor was not 64 H.P., and having failed 
on that they fell back on the suggestion that thé motor was not 
of merchantable quality according to the Sale of Goods Act. The 
difficulty appeared to have arisen not because it failed to develop 
63 H.P., but because of the way in which it was worked. Under 


the conditions in which it was used there should have beena . 


margin of 25 per cent., and if the plaintiffs had been informed of 
those conditions that margin would have been given, ~ 

Mr. Justicu Bray concurred. 

The appeal was accordingly dismissed with costs. 


Navona, Ligutina Corporation v. 


In the City of London Court on Thursday last week, before Judge 
Rentoul, K.C., plaintiffs claimed £5 15s. 2d. for 36 electric lamps 
supplied to the defendant, Mr. Wiles, of 33, Upper George Street, 
Edgware R 

Dr. Lunas, plaintiffs’ counsel, said that the question in dispute 
was of some interest to a very considerable trade, and was a daily 
recurrence to a: large body of traders. The electric lighting 
industry had been enlarged by the introduction of metal-filament 
lamps instead of carbon lamps. Those lamps had reached a high 
degree of excellence, but they were far more fragile than the old 


carbon lamps. The old carbon lamps could be roughly handled; - 
. but.the new filaments had to be handled very gingerly. If they 


were used with ordinary care they would last a long time, even if 
continually handled. The electrical trade pursued a very liberal 
policy in reference to the lamps, as it was inevitable that certain 
reakages must happen, and it would not do to be too pedantic as 
to how they broke. Defendant had had 36 lamps, and three weeks 
afterwards defendant complained about them, although plaintiffs’ 
invoice said: “ All claims must be made within three days after 
the receipt of goods.” “ z 
Dz¥FenpantT declared that 10 out of 36 of the lamps would not 
light at all. Plaintiffs could not expect him to pay for the lamps 
‘which were useless. The least shake would break the filaments. 
Judge Rentovut found for the plaintiffs for the full amount 


claimed, they to give the defendant 11 new lamps for the old ones, 


& Co., v. MoNaztt. 


A QumsTION as to the payment for electric light wiring done was 
raised in an appeal heard by the Lord Chief Justice and Mr, Justice 
Bray, sitting as a Divisional Court of the King’s Bench Division ort 
Friday. The appellant was Mr. David McNeill, of Durham Road, 
Raynes Park, Wimbledon, who applied to have reversed a decision 
of Judge Harrington, sitting at Kingston County Court. The 
respondents were Messrs, Phillips & Oo., Ltd., electrical engineers, 
of Queen Victoria Street, E.C. 

Ms. Powntt, K.0., for the appellant, said Messrs. Phillips 
claimed originally for the balance of an account for electric lighting 
work done at several of Mr. McNeill’s' houses at Raynes Park. The 
question came before Mr, Sherwell Cooper, acting as arbitrator, and 
he found that the contract was completed, though part of the work 
was defective, and he allowed the defendant £2 in respect of that. 
An application was made to the County Court Judge to have that 
award set aside, but the application was refused, and it was against 
that decision that Mr. McNeill appealed. The reason given was 
that the award was bad upon the face of it, seeing that the arbi- 
trator found that the work was to be paid for on its completion; 
it was not complete, yet he awarded the payment in favour of 
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plaintiffs. There was, said Mr. Powell, no evidence that the work 
was completed. Counsel further explained that Mr. McNeill gave the 
work toa Mr. Clements, tradingas the Reliance Electrical'Co., but the 


matter became involved because he failed to complete the work, 


Messrs. Phillips. continued the contract and claimed that it was 
completed. Nobody called Mr. Clements before the arbitrator, so 
the arbitrator himself heard his evidence, and then said he did not 
believe it. Mr, McNeill had paid Clements £7 for work done in 
respect to two houses. Appellant’s case was that the work was not 


completed, the wiring being defective and the insulation at fault, - 


Mr. Cooper, however, held that the plaintiff's claim succeeded 
with the exception of £2 which he disallowed for defective work, 
The County Court Judge said the arbitrator after hearing the case 
for six days was fully acquainted with the whole of the facts, and 


_ his finding could not be contested. 


_The Lorp Outer Justice said the Court was of opinion that the 
arbitrator was right, and therefore his award would not be set 
aside, The appeal would be dismissed with costs, ©. 


Bovunton v, & Co... 


An important question, having to do with the installation of electric 
light and power in the Piccadilly Hotel, came before Mr. Justice 
Hamilton, sitting in the Commercial Court of the King’s Bench 
Division on Tuesday, on a case stated in an action in which Mr. 
Sidney Alexander Boulton, of 23, Inverness Terrace, W., sued 
Messrs. Perry & Oo., of Tredegar Works, Bow, for money due. 

Mz. Rurvs Isaacs, K.C. (with him Mr. Colam), appearing for 
defendants, opened the case, and stated that the whole matter had 
to do with the contraction of an agreement. The defendants were 
large contractors who undertook the building .of the Piccadilly 
Hotel in 1904. Ia July, 1907, defendants. entered into a contract 
with the hotel company, by which they wonald be liable for all work 
done, and it contained a separate clause with regard to sub-contracta, 
It was in respect to that that the dispute arose. The plaintiff 
was an underwriter, and was the assignee of a debt due by the defen- 
dants, Messrs. Perry & Co., to Messrs. Blackburn, Starling & Co., 
for the balance of work done by the latter firm, which consisted 
of electric light wiring and installation. The point arose as 
follows :—Messrs. Blackburn having entered into a contract to 
complete the work by May lst, 1908, the money was to be paid as 
follows—80 cent. on receipt of the architect’s certificates, 10 
per cent. within 30 days of the completion, and another 10 per cent, 
six months after completion. The 80 per cent. and first 10 per 
cent. had been paid, and the dispute was as to the remaining 10 per 
cent. The defendants said it was a term in the contract between 
them and Messrs. Blackburn that the defendants were to be only 
liable to pay Messrs. Blackburn, as and when they received payment, 


. and the fact was that Messrs. Perry. bad not been paid to the 


extent of £75,000 by the Piccadilly Hotel Co. Defendants said 
they had paid to plaintiff every amount ‘which had been received, 
and as to the amount sued for, they were not liable for matters 
upon which no payment had been made to them. Counsel con- 
tended that there was a condition precedent that the plaintiff must 
first establish that defendants had received the money from the 
Hotel Co, in respect of the work done. 

Mz. Sosurton, K.C. (for the plaintiff), submitted that the whole 
of the money must be paid to his client irrespective of the question 
whether the money was paid to defendants by the Hotel Co, 

His Logpsuwip, in giving judgment, said that it seemed to him 
quite clear that the receipt ot payment by-the contractor such as 
was mentioned in the architect’s certificate, must be a condition 
precedent to any obligation on the contractors, Messrs. Perry and 
Co., to hand the sum to the sub-contractor. When this condition 
had been fulfilled, and the architect’s certificate received, they 
would be bound to pay the sub-contractor during the progress of 
the work 80 per cent. of the value completed as per certificate, and 
to reserve the other two 10 per cents, until the times mentioned in 
the contract had elapsed. That was his view of the contract, but 
he expressed no view as to what would be its effect upon the 
dispute between the parties. 

Mr. Isaacs said the parties had agreed that the matter was to 
pov nore a heard ” till the other parts of the case were ready to 


Co.; Lrp., v. BRaULIK.—APPHAL. 
Tun-Master or THz and Lords Justices Fletcher Moulton 
and Buckley had opened before them last week, an appeal by the 
plaintiffs in this action from a decision of Mr. Justice Joyce 
refusing an injunction to restrain an alleged infringement of 


The action was brought to restrain an alleged infringement of 


- letters patent granted in 1902 for an improvement in arc lamps. 


The patent was for a mechanical device for automatically moving 
the surface of the arc, the invention consisting of a means by which 
an electromagnet automatically placed the points of the carbons 
in their proper positions relative to. the arc required, and the 
plaintiffs’ case was that the lamp placed. on the market by the 
defendant was an infringement of their patent. Mr, Justice Joyce 
in the Court below held that. there was no invention to support 
the plaintiffs’ patent, the. arrangement by, which .it was claimed 
a contrivance well known in connection with arc lamps. He 
held that the t was bad for the want of novelty, and dis- 
missed the action with costs, Hence the present appeal of the 
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-Ma, A. J. Walter, and Mr. Rasaell lark appeared for the 


Gray for 


Mr. WaLTER, in opening the. case, said the action was broaght 
the plaintiffs for infringement of letters patent granted to one 
Bremer in 1902,and Mr. Justice Joyce, although finding infringe- 
ment in favour of the plaintiff, dismissed the action upon the 
ground that there was no subject matter in the plaintiffs’ specifica- 
tion; and that the alleged invention had been anticipated by the 
United States specification of Graham, No. 26,828, of 1892. The 
invention related to electric lamps, but not to electric lamps such 
as were in use in that Court, but to arc lamps of a particular type, 
in which the carbons inclined towards one another. In starting 
these arc lamps the two carbons were brought together and 
then separated by being drawn away a certain distance, 
‘and then a flame actually passed between the two. This 
particular invention related to a type of lamp known as the flame 
arc lamp. In these Jamps, after a time, when the carbons were 
burning, the flame became so long that it could not sustain itself, 
‘go the carbons were fed. back, and then the arc went on burning. 


appellant company ; and Mr. Bousfield, K.C., and 
t. : 4 


the responden’ 


The lamp in question was of that type which provided for there 


being both vertical feed and horizontal feed. Although several 
suggestions had been made as to the way these. inclined carbons 
should be fed, there was never a satisfactory inclined carbon feed 
until the plaintiffs’*was put on the market. 

The learned Counsmu. having read the evidence given in the 
court below at great length, and referred to the specifications of 
Bremer, Graham. and Sheridan’s United States patent, contended 
that until the date of plaintiffs’ patent in 1902 there was never an 
effective arc lamp on the market with downwardly inclined 
carbons. He, therefore, asked their Lordships to hold that the 
patent was valid, and that the defendant had infringed it. 

Mz. BousFrexp, on behalf of the respondent-(defendant) con- 
tended that the judgment of Mr. Justice Joyce was right, and 
ought to be affirmed. He urged that the alleged invention of the 
plaintiffs had been anticipated by both Graham and Crosby. The 
only thing that Bremer had done was to apply an old idea to an 
old form of lamp, and there was no subject matter in applying that 
form of mechanism to a known form of lamp. He (counsel) said 
that last March there was a petition tried, in which the present 
defendant asked that the plaintiffs’ patent should be revoked upon 
the ground that it was not made adequately in this country within 
the meaning of Sec. 27 of the New Patent Act. Then, the main case 
made on behalf of the company, and upon which the company 
succeeded in getting the petition dismissed, was this: The com- 

. pany said that they had made 200 or 300 lamps under the patent 
during two or three years, which were returned on their hands. 
They said that the lamps were not a success; that they got a bad 
name, and that was their excuse for not working the patent except 
through the German people, who sent 2,000 or 3,000 lamps into the 
country. 2 

Lorp Justion Mouton: Is this in evidence ? 

Mr. BovusFigcp said it was, and that he should refer to it. He 
contended that the jadgment of Mr. Justice Joyce was right and 
should be affirmed. 

Mr. Wattue, K.C., replied on the whole case, and at the con- 
clusion of the arguments, their Lordships reserved judgment. 


BUSINESS NOTES. 


Dundee Electrical Contractors Busy.—Mr. David 
Maxwell, in replying to a toast at the annual dinner given to the 
employés of Lrp., said that all their hopes 
expressed a year ago had been realised. The past year had been 
a phenomenal one, the firm carrying through some of the most 
important installations in Dundee, including the new theatre and 
the new technical college. The firm had been put on the 
Admiralty’s list, and if the Admiralty were satisfied that Maxwell’s 
could do their work,.surely they could do any work in Dundee. 
The formation of the firm into a limited liability company had 
been carried through successfully, and the result had fully 
justified the step. They were at present full up with work— 
were, in fact, taking on extra men—and the prospects for the future 
were good. Mr. Maxwell, in thanking the employés for their 
whole-hearted support and devotion to the firm’s interests, said 
that there was at present under consideration a profi 
scheme, which he hoped would be carried through soon. 


Quick Work.—Some smart instances of boiler work have 
recently been carried out by the firm of Joun TxHompson, of 
Wolverhampton, at the East Kent Collieries. One of these consisted 
of the supply and erection of a “Thompson” dish-end Lancashire 
boiler 30 ft. x 8 ft. Gin. diameter, fitted with corrugated flues, 
together with the steam, feed, and blow-off piping ani brickwork, 
This boiler was urgently wanted, and was in stock ready for almost 
immediate despatch when the order was given; 19 days later it 
was steaming and at work, the piping and brickwork beivg complete, 
The steam pipes included an extension of a 12-in. ring main, and to 
save loss of time in having ‘make up” or template pipes, the firm 
erected the 12-in. main, and then set the beflet to come exactly in 


not permissible. The new steel chimney was erected, and the 
joined to the old brickwork ; the arch of the old main back flue 
was supported by heavy cast-iron plates, these plates being 
inserted by cutting away jast enough of the wall to allow them to 
be placed in position, without interfering with the draught. When 
the new shaft was ready, full steam was raised on all the boilers 
and then the dam were closed. The access doors to the back 
flue were opened, the old shaft was bricked up, and the dividing 
wall to the new fiue and chimney was knocked down, this being 
possible because of the iron plates supporting the arch. This 
change over was accomplished in the short time of 34 minutes, and 
the steam speedily rose to full pressure, when the new chimney 
began to pull. Mr. John Thompson is making a special featureof 
quick erection. 


Dissolutions and Liquidations.—Sius Macyzro Co., 
Lrp.—This. company is winding up voluntarily, with Mr. H. M.. 
Scott, of Welbeck Works, Kimberley Road, Kilburn, N.W.,, as 
liquidator. 

Norton axp Distatct Licut PowzR 
Co., Ltp.—This company is winding up voluntarily, with Mr. C. F. 
Butcher, 25, Balloch Road, Catford, as liquidator. A meeting of 
creditors will be held at 1, West Street, Finsbury Pavement, E.0., 

‘on February 

Conpuits, Lrp.—At a meeting held on 

December 23rd, it was resolved to wind up voluntarily, with Mr. J. 

- Sutton, 36, Whitehall Road, Handsworth, as liquidator, to whom 
power was given to enter into an agreement with Messrs, Accles 
and Pollock, Ltd., for the sale of the plant, &c., and effects. A 
meeting of creditors will be held on February ist at the Imperial 
Hotel, Temple Street, Birmingham. 

Tux Lonpon Exscrrosus Ltp.—A meeting of creditors is 
to be held at 15, George Street, Mansion House, H.C., on February 
7th. Mr. T. J. Garlick, liquidator. . 


and it was neceseary to increase the draught, but any stoppage was 
flue 


Annual Dinners.—The sixth annual staff dinner of the 
AncHnog Casxz Co., Ltp., was held on Friday evening last at the 
White Horse Hotel, Leigh: About 30 members and guests 
were present, and subsequently the works manager, Fig 
Bowyer, presided, and a capital concert was provided by Mr. 

« Walter Darlington, I8.M., and party. The chairman, in his 
remarks, referred to the successful working of the company during 
the past 12 months, and thanked the staff for their co-operation 
and support. Extensions were being carried out at the works to 
cope with the increase of business, and he thought this augured 
well for the continued success of the company. 

The annual dinner and smoking concert of the staff and foremen 
of the Exzorric Constavotion Co., Lrp., took place on Saturday 
evening last, 22ad inst., at the Victoria Hotel, Wolverhampton. 
The chair was occupied by the manager, Mr. William Bulloch, who, 
among others, was supported by the following leading members of 
the staff: Messrs. J McMillan, N. Penzabene, H. Jones, F. G. 
Jones, T. Britten, A. Hall, H: Ostler. After dinner had been par- 
taken of an interesting programme was rendered, which was con- 
tributed entirely by members of the company’s staff. An original 
contribution, of a humorous character, by Mr. H. A. Jones, entitled 
“A Novice’s Visit to an Electrical Works,” caused much laughter. 
During the evening the works superintendent, Mr. Harry Jones, 
proposed a vote of thanks to the chairman, which was received 
with musical honours, Mr. Balloch responding. . Mr,.-R. Massey 
was responsible for the arrangements, which were admirably carried 
out, 


Private Meetings.—Jonn O. Lawman, trading as the 
Cycle Manufacturing Co., John Lawman & Oo., Shave & Lawman, 
and the Salisbury Electrical Engineering Co., 141 and 143, New 
Kent Road, London, 8 E.—A meeting of the creditors interested in 
this matter was held recently, when a statement of affairs prepared 
by Messrs. A. C. Palmer & Co., chartered accountants, Railway 
Approach, London Bridge, 8.E., was presented. According to this, 
the liabilities amounted to £2,650, of which £2250 was due to 
unsecured creditors, the balance of £400 being in respect of “ other 
liabilities.” The net assets are- £1,398. The estate thus showed a 
deficiency of £1,252, It was stated that the debtor commenced 
business in partnership in January, 1896.. He then purchased a 
half share of a business carried on by a Mr. Shave. The business 
was valued at £3,497, and he paid a further £500 premium to Mr. 
Shave for the latter taking him into the business, The business 
was carried on in partnership nA to 1902, when Mr. Shave retired. 
The debtor then sgreed to pay his retiring partner a sum of £2,400. 
Two-thirds of that amount was to be paid in March, 1902, and the 
balance three years afterwards. The debtor paid the balance to his 
partner in 1904, less a deduction of £400. The deficiency account 
showed that in 1907 the debtor had a capital of £1,065, while he 
had received from his father’s estate by wav of advances, a sum of 
£2,099. In all, there wes a sum of £5,959 to be accounted for. 
This was accounted for as follows: Loss on trading during 2 years 
and 3 months, £3,071; depreciation on stock, £1,350 ; depreciation 
of book debis, £554; depreciation of fixtures, £344; contingent 
hability with regard to lease and contracts, £400; and debtor's 
drawings, £229. Daring the period of 2 years and 3 montis 
covered by the deficiency account, the turnover of the business had 
been £17,096, but the gross profit was only £1,204, and there was a 
logs on the trading of £3,071. During the same period the salaries 
had been nearly £2,400. It was pointed out that, in a compara- 
tively short space of time, the debtor had lost about £4,080 of his 
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also stated that they would like to see him continue the concern: 


After some discussion, an offer was made on behalf of the debtor of 
a composition of 94. in the £, payable in cash in six months. . This 
offer was subsequently amended to one of 10s. in the £. The 
creditors passed a resolution to the effect that the debtor should 
execute a deed of assignment to Mr. Palmer, with power to resell 


: the estate to the friends of the debtor for a sum sufficient to pay the 


creditors 10s. inthe £. A committee of izspsction of the principal 


creditors was also appointed. 


Eaamel Insulation.—The booklet issued last week by 
Mussrs. Connotty Bros., Lrp , of Blackley, Manchester, on their 
patent enamel insulation gives much interesting information 
regarding this method of covering wires. It is stated that the 
enamel is not melted by heat, and can withstand permanently a 
temperature of 300° F., or 400° F. for several hours, while a 
temporary rise to 600° F. does not injure it. Powerful oxidising 
and reducing agents have no action upon the enamel, and weak 


‘acids, alkalis, and oils, are equally unable to injure it. The 


enamel is not inflammable, nor is it affected by exposure to 


- electrolysis, a very important feature; the insulation can ba tested 


under water. The insulation resistance of the enamel is about 
twice that of india-rubber, and the specific inductive capacity is 
aboot midway between that of ruvber and that of gutta-percha. 
A notable application of the enamel is to cables built up of 
enamelled wires, such as are necessary in very high-frequency 
work ; the enamel is also applied to rectangular wire and strip, 
and to other metals than copper, such as iron, manganin, &c. 


Although four coatings of enamel are used, the total thickness 


(diametral) of the covering on fine sizes of wire up to No. 30, does 
not exceed 1 mil, or for larger sizes up to No. 18,2 mils. The 


. enamelled wire is, of course, well adapted for winding telephone 


and induction coils, transformers, arc lamp coils, dynamo field and 
armature coils (especially in the smaller sizes) and similar 
purposes, and it is recommended for bell and telephone line wires, 
aerial wires, &c.; indeed, we learn that the firm intend to intro- 


« duce enamelled-wires and cables for electric light installation. One 


of the. greatest advantages of the enamel is the great reduction of 
space occupied by«insulation as compared. with cotton or silk 
covering, and it is quite conceivable that the latter will eventually 


. be entirely displaced by the enamelled wire. 


“Tantalum” Fire Brigade Supper. — Messrs. 


 Srpmens's Dalston Works Fire Brigade held their first annual supper 
- and concert at the Star and Garter Hotel, Kingsland, on Friday, 


January 2ist. The proceedings were restricted to the members of 
the bigade and staff, and a company of about 80 enjoyed an 


-evening’s entertainment. With the substantial menu that was 
- provided, all “‘ consumers” were well “satisfied.” After supper an 
_ excellent concert was arranged by the Committee, and the 
. humorcus items of Messrs. A. E. Wat's, R. E. Hinton, B. H. 


Gingell and O. D. Gray were the maia factors of the evening’s 


entertainment. .Mr. A. Macfarlane, baritone, sang several songs, 
- - whilst Messrs, Jarvis, Lucken, Beddoes and Hillier also contributed 
- to the enjoyment. Mr. W. F. Collins was at the piano. The chair 
“was occupied by Mr. E. P. Barfield, the manager of. the sales de- 


artment of the firm, who proposed thanks to the Committee. Mr. 

e Marechal, the works manager, proposed the toast of the 
“Fire Brigade and Staff,” to which Mr. 8..H. Callow, the cap‘ain 
of the brigade, replied. 


Book Notices.— Proceedings of the Rugby Engineering 
Society, 1908 9. Vol. VI. Rugby: The Society.—This volume 
contains papers on Incandescent Electric Lamps (J. Findlay), 


. Utilisation of Exhaust Steam (R. F. Halliwell), Electrification of 


Railways (F. W. Carter), and Propulsion of Ships (G. M. Brown), 

with discussions thereon, and reports, &c., relating to the Society. 
Bulletin 6 F of the Engineering Department of the National 

Electric Lamp Association (U.8.A.) deals with the tungsten 250- 


. watt “ multiple” lamp for 100-125 volts; these lamps are issued for 


three voltages, respectively two volts above, two volts below, and 


, equal to, the nominal voltage, giving therefore three efficiencies, 


ravgiig from 1:10 to 1:20 watts per candle, and lives of 800 to 


_ 1,800 hours. The Bulletin contains various tables and data of 
_ considerable interest. 


Technical Dictionary in Six Languages. By A. Schlomann. 


, Vol. VI: Railway Rolling Stock. Compiled by A Boshart. 


London: Constable & Co. 1909. Price 10s. 6d. net.—Those who 
are acquainted with the Deinhardt-Schlomann series of technical 
dictionaries will welcome the appearance of the sixth volume. The 


work contains over 2,000 illustrations, and deals with steam, gas . 
_ and electric locomotives, and motor-coaches; wagons and coaches 


of various types; different systemsof lighting; general equipment 
common to all classes of rolling stock ; and railway worshops. The 
illustrations are necessarily much more elaborate on the whole than 
in preceding volumes, owing to the complexity of the structures 


-concerned, and are beautifully prepared and reproduced; such 


matters as back pressure on a piston are graphically explained, and, 
where necessary, formule are introduced to give point to defini- 


. tions. As an example of the minuteness of detail involved, we may 


mention that 32 different wheel systems for locomotives are defined 
diagrammatic formule, and in 
some cases the technical name, such as the ‘Decapod.” Much of 
the electrical work is, of course, included in Vol. II of the series, 


. “ Hiectrical Engineering,” but nevertheless over 70 pages are 
. devoted to this subject alone. The volume comprises in all nearly 
, 800 es, and, with its predecessors, cannot fail to rank as the 


J. 
Price 1s, 6d. a 


Grosby Lockwvo Son, 1910. 


‘“ Misura Meccanica del Lavoro d’Isteresi del Ferro in un Cam 


Rotante.” By Ing. Prof. G. Vallanri. Extract from the Proceedings : 


of the Associasone Elettrotecnica Italiana. Milan: Rebeschini qj 


Turati. 
“Direct and Alternating Current Testing.” By F. Bedell 
C. A. Pierce. London: Constable & Co. 1909. Price 8s, net, ss 


“The “Lux” Candle.—It is a singular, but undeniable, 
fact that, although the substance of the wax candle has practically 
vanished from the modern drawing-room, its form remains, and ig 


. still regarded by very many as the ideal form for-an s:thetic 


system of illumination. But the light is electric, and is thus free 
from the horrors of its primitive prototype. The latest improve- 
ment in connection with this type of lamp is embodied in the 
“Tux” electric candle, which has been introduced by the Lux 
Canvxz Co., Lrp., of 240, High Holborn, W.C. The component 
parts of the candle are shown in the accompanying views; fig. 1 
illustrates the lamp itself, which is long enough to pass right 


. through the cover shown in fig. 2, The lamp is complete in itself, 


and is made for any usual voltage; the cover consists of an opal 


Fria. 1. 2. 


sleeve inet to a transparent top, and as the incandescent-filament 
of the lamp is carried down for a short distance into the opal sleeve, 
not only is the flame of the candle admirably imitated, but the 
delicate translucent appearance of the top of the wax candle is 
effectively simulated. One of the chief advantages of the Lur 
candle isthat while the combination costs but little more than the 


ordinary pattern, either part can bs renewed quite independently 
- of the other; thus, in the long run, a ma 
effected by using this device. The filament of the lamp may be 


economy can be 


either carbon or tungsten, as desired. 


Cutting Telegraph Wires.—At the Salford Sessions on 


Monday, before the Recorder, John Edward Bradshaw, 29, was 


indicted for receiving, knowing it to have been stolen, 69 Ib. of 
‘copper wire, the property of the National Telephone Co. Robert 


Martin, 40, and Harold Dodd, 26, were charged with stealing the 


wire and unlawfully and maliciously cutting certain telegraph 


wires between November 23rd and December 18th. Dodd and 
Martin pleaded guilty, but Bradshaw contended that he bought the 
wire in the ordinary way of business. John Chas. Radcliffe, fault- 
finder in the employ of the National Telephone Co., said there were 
16 lengths of wire from pole to pole cut down in the Pendleton 
district. When Detective-Sergeants Brownley and Blackley visited 
the house of Bradshaw, the latter at once admitted that he had sold 
the wire, and he took the officers to a man who had purchased it, and 
also gave the names of the other two prisoners. The jary found 
Bradshaw not guilty, and he was discharged. Martin was 


_ sentenced to 12 months’, and Dodd to 10 months’ imprisonment. 


Coal Prices.—A correspondent says that a number of 


Corporation Electricity and Gas Committees in central and south- 


east Lancashire, despite the putting into operation of the Miners’ 
Eight Hours Act, have arranged contracts for coal for the current 


’ half-year on more favourable terms than has been the case 
for several years 
2a. 6d. perton have been effected. 


In not a few cases reductions of 23, to 
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Or Co.,. Lrp., whose senior managing 


- director, Mr. Julius Wallach, passed away recently as we have 


already announced, state that. their business will continue to 
be conducted as hitherto. 


Bankruptcy Proceedings.—Re Marxt Bros. & 
importers of electrical -accessories, &c., 148 and 150, Curtain Road, 
E.C.—An application for an order of discharge was made on 
January 21st, to Mr. Registrar Brougham, at the London Bank- 
ruptcy Court, on behalf of Gustave and Charles Markt, trading in 
partnership as above. Mr. G. W. Chapman, Offisial Receiver, 
reported that the bankrupts failed last May with probable debts 
£15,824, and assets that had reali £91. They commenced 
business in 1896 as importers of fancy goods, electrical accessories, 
&c., at 38, Beech Street, Barbican. The business was carried on 
successfully, profits being made in every year except 1901. In 
July, 1905, they transferred the stock and goodwill of the electrical 
part of their business to a company, which they registered as “ The 
Auto-Claw Co., Ltd.,” with a nominal capital of £15,000.’ The 
consideration was fixed at £11,500, payable as to £4,000 in shares, 
and £7,500 in cash. The cash was not paid, and the company was 
financed by the bankrupts, who acted as managers and directors at 
a remuneration of £415 per annum each. The company’s business 
was profitable. for the first three years, but: later it sustained heavy 
losses through bad debts, and a fall in the price of metal, and at 
the end of April, 1909, it went into voluntary liquidation. The 
debt owing by the company to the firm was £8,036, The bank- 
rupts attributed their failure to loss through the Auto-Claw Oo., to 
depression ih trade, and to loss of their principal agency... On the 
ground of insufficiency of assets to equal 10s. in the £ on the 
amount of the unsecured liabilities, the discharge was suspended 
for two years. Order entered accordingly. 

Pair Eenest late of Hill Street, Knightsbridge.—An 
application for an order of discharge was made to Mr. Registrar 


Giffard on Wednesday last week at the London Bankruptcy Court. 


The Official Receiver. reported that under the will of bis father, 


who died in 1898, the bankrupt received a fortune of about £20,000. ° 


He subsequently speculated on the Stock Exchange, and became 
financially interested in a number of companies, some of which he 
promoted, In connection with his companies and speculations the 
bankrupt not only lost the fortune to which he had become entitled 
under his father’s will, and a further sum of £5,000 which his 
father had previously given him, but he had also incurred liabilities 
amounting to £1,665, and his assets only realised £1. Among the 
other losses was one of £6,700 in connection with the Electric 
Lamp Renovating Co., Ltd., formed in 1903 to. exploit a patented 
process for renewing filaments in electric lamps, but which was 
dissolved in 1907. The bankrupt attributed his insolvency to the 
said company’s losses, amounting in all to upwards of £30,000, and 
to loss of £3,000 by speculations on the Stock Exchange. The 
grounds upon which the spplication was opposed by the Official 
Receiver were (1) insufficiency of assets to pay 10s. in the £ on 
the unsecured liabilities; and (2) rash and hazardous speculations. 
Ia granting a discharge, subject to the minimum suspension of two 
years, the learned Registrar remarked it was not a serious case, 
inasmuch as the bankrupt had spent his own money, and the 
liabilities were not of.any considerable amount. Order entered 
accordingly. - 

Rosert Epwin Waker, Hign Road, and 16, Widemarsh Street, 
Hereford, electrical engineer, &c.—The public examination of the 


‘above debtor was to have been held on Tuesday last at the Shire 


Hall, Hereford, but was ordered to stand adjourned until the next 
sitting of the Court. ; 

Harry Granay, electrician, &c., Albion Street; Huddersfield, 
York.—Mr, Registrar Freeman held ‘a sitting at the County Court 


- House, Queen Street, Huddersfield, last. week, for the adjourned 


public examination of the above debtor, whose liabilities were put 
at £1,252, with assets of £895. After debtor had been questioned 
by the Official Receiver, who applied for an adjournment in order 
that the debtor might furnish amended accounts showing the whole 
of the liabilities, the case was ordered to stand adjourned. 

Pzrer SmirH, electrician, 18, Mill Street, late 9, Leigh Street, 
Warrington, Lancashire.—The first meeting of creditors herein was 
to have been held last week at the Official Receiver’s offices, Byrom 
Street, Manchester, but no creditors attended or were represented. 

W. T. Hazais, electrical engineer, Commercial Road,. Ports- 
mouth.—February 4th is the last day for the receipt of proofs for 
intended dividend by the trustee, Mr. E. W. C. Whittaker, 3, Port- 
land Street, Southampton. . 


Catalogues and Lists.—Messrs. Dorman & Smiru, 
Ordeal Electrical Works, Salford, Manchester.—This firm is about 
to issue a well-bound catalogue (No. 95, dated February Ist), an 
early. copy of which is before us. The contents include particulars 


- with a large number of line and half-tone illustrations (among 


them some views of the firm’s works) of the whole of their standard 
lines of fuses, switches, circuit-breakers, and fittings and accessories 
for all classes of work.. Some new lines also have been introduced, 
among them being the “ easy-wiring ” series of iron-cased switches. 
In this series the switch is provided with a detachable inlet, which 
enables the switch-box: to be removed without disturbing the pipes 
or wires, and also facilitates the work of wiring up. The fittings 
and accessories sections have been brought thoroughly up to date by 
the inclusion of a range of sockets and plugs, hand lamps, &c., 
designed and made in accordance with the latest regulations of the 
Home Office. Another new line is the ‘‘ L.” series of patent “ easy- 
wiring ”. mill fittings, which should interest contractors and users 
generally, inasmuch as it has been designed with the object of 
facilitating wiring up, this result being attained by the usual lamp- 

dispensed with, the wires having straight 


' principles, and some new sizes have been 


run through from the tube into the lampholder insulator, thereby 
eliminating dangerous bends in the insulated wires. All the various 
types of mill and other fittings of suitable size for metallic-filament 
lamps are stocked by the firm. The fittings section also includes 
a line of porcelain body fittings, suitable for use in dye works, 
chemical works, laundries, &2. A new series of brass ships’ fittings, 
possessing the same advantages as to easy wiring as the ‘‘ L” series 
of iron cages We like the 
arrangement o 8 catalogue. types of a tus are full 
illustrated ; prices are clearly set out, erste yw nore for 
quantities, and particulars as to dimensions, &c., are given. 

. Messrs. Batoxn & Oo., Lrp., 27, Clement’s Lane, London, 
E.C.—Four-page reference list, showing the British firms to whom 
Messrs. Balcke have supplied their water-cooling towers up to the 
end of last year. There are over 2,000 of these coolers in different 
parts of the world. They deal with over 15,000,000 gallons of 
water per hour, and are installed in some of the most important 
electricity works, collieries, and steel works, 

Tue Smatt Dynamo anp Moror Co., Lrp., Old Lane, 
Openshaw, Manchester.—Four-page list of their small p.c. dynamos 
and motors ;; to 3 H.P., and spare parts for same, motor-starting 
rheostats and field regulators. Diagrams and tabulated dimensions 


are given. 


Messrs. Propucts, Lrp., of 218-220, Queen’s Road, 

Battersea, S.W., who are sole agents for the Joseph Dixon Crucible 
Co.’s manufactures, have sent us a copy of the December issue of 
their house organ, Graphite. Oopies will be forwarded to any 
reader interested in the use of graphite. 
_ J. G. & Son, London India-Rubber Works, 
Hackney Wick, N.E.—Leaflet giving particulars and prices of 
india-rubber (grey) gloves specially prepared and suitable for all 
electrical purposes. Copy of a report on the insulating resistance 
.of a pair of these gloves has been made by the Electrical Standard- 
ising Institution, and it is printed in this list. 

A.E.G. Exzcrnric Co., Lrp.,, Charing Cross Road, W.C.—Thirty- 
two-page brochure devoted entirely to the A.B.G. turbines, con- 
taining very full descriptive matter, accompanied by interesting 
diagrams and half-tone views of complete plants and parts of 
same, 

Mzssrs. Dickinson & Co. (Botton), Lrp., Batk Street, 
Bolton.—Sixteen-page pamphlet containing particulars regarding 
‘the origin, composition and characteristics of their natural rock 
asphalte. A report of tests on some slabs carried out at the 
Victoria University, Manchester, showing their. electrical insulating 
properties, appears, These are stated to prove that the material is 
capable of withstanding high voltages, the thinnest of the slabs 
showing no tendency to break down under the highest voltage to 
which they were subjected—namely, 20,000. The specific resistance, 
it is remarked, may be considered as being of the order of magnitude 
of that usually given for vulcanised fibre. The new accumovlator 
battery house at Manchester municipal. electricity works has been 
executed in acid-proof asphalte. Views of buildings in which the 
material has. been used for roof or flooring purposes, or both, are 
given in the booklet. Architects and engineers interested in the 


_ subject can have copies of the publication on application. 


Tae Sun Exgorercan Co., Lrp., 118/120, Charing Oross Road, 
W.C.—Leaflet illustrating briefly describing and giving prices of 
their “ Thruster ” iron-cased waterproof circular bell for wall or 
table use, and a type of bell wound for primary battery and con- 
tinuous currents supply circuits up to 250 volts, of mines, collieries, 


‘factories and exposed positions. 


Masses: Hagrers, Lrp.,. Aberdeen.—Advance copy of new 
pocket catalogue (No. 12) now being prepared for circulation 
among those interested in power transmission, whether as worke- 


owners, engineers, buyers or exporters. In the course of between 


60 and 70 pages are given illustrated particulars, sizes and prices of 
finished belt pulleys, rope pulleys, gear wheels, shafting pedestals, 
and fixings. Some views of the works aleo appear. 

Mussrs. Davy Lrp., Blake Street, Hulme, Man- 


“ chester.—Eight-page pamphlet containing a description of the 


Davy car fitted with the |“ Hewitt” four-cycle, four-cylinder 
internal combustion motor. 

Messrs. Waicut & Woop, Lrp., Century Works, Halifax.—New 
lists, as follows: No. 24, setting out plainly prices, weights, &., of 
two and three-phase induction motors for 50 cycles, and for speeds 
ranging from 1,500 down to 500 B.p.m.; No. 26, giving particulars 
of the same kind regarding continuous-current motors and dynamos ; 


’ No. 27, showing and pricing their ‘“ Domestic ” electric boot polisher. 


The continuous-current motors have just been redesigned on latest 


LIGHTING and POWER NOTES. 


‘Australia.—A new match factory, under the joint 


ownership of Messrs. Bryant & May, and Bell & Co., has recently 
started work in the vicinity of Melbourne, and is equipped , 
_ throughout for electric driving. Twenty-three Swedish GE. Co. 
. motors have been inetalled, energy being supplied by the Electric 


Supply Co. 


_. Barking.—The L.G.B. has sanctioned a loan of £2,500 


for the electric light undertaking. The offer of the British Ooalite 


Co. to supply electricity in bulk to the Council bas been considered 


by the Electricity and Tramways Committee, which has decided 


_ that the offer cannot be accepted on the terms mentioned, 
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Bath.—The R.D.C. has sealed an agreement with Bath 
ep for the purchase by the latter body of the rates Nene 
‘Bexhill.—The question of holding an’ electrical 
exhibition .has again been considered by the Council, and the 
proposal deferred till November, = 
‘Bury.—The Electricity .Committee has approved a 
recommendation of the Generating Plant Sub-Committee, that a 


contract should be placed for the construction of coal and. ash plant — 


at the new power station, also for certain additional gear required 
for the switchboard at the present. works. The electrical engineer, 
in his report, stated that the number of units for public and private 
lighting, power and tramways, last year, averaged 250,000 more 
units per quarter than in the previous year... ae 


_ _Bushey.—Applications fora supply having been received 
from residents at Bushey, the Watford U.D.O, has decided to apply 
to the B. of T. for an order authorising such a supply. 


~ Canada.—According to the Standard, there have been 
from time to time during the’ past few years rumours of a scheme 
‘for the amalgamation of the Montreal Light, Heat and Power Co., 
the Shawinigan Light and Power Co.; and the Montreal Street 
‘Railway. The companies ‘have conimon interests to a certain 
extent, the Montreal Light, Heat-and Power Co. distributing the 
Shawinigan Co.’s energy, and the street railway being operated 
by the supply also. The’ same group of* investors is largely 
interested in all the concerns, which practically control the supply 
of electric power used in the cify and the city and suburban 
tramway lines. The revived rumours are accompanied by others 
‘to the effect that a system of tubes will be established connecting 
the centre of the city and the chief railway passenger stations with 


‘the outskirts, and possibly with the south shore of the St. Lawrence. 


The expenditure involved’ in such works would be heavy, and an 
application would have to be made in London for the money. There 


‘is as yet, however, no definite statment from the promoters in this 


regard. 


Cardiff.—The Electric Lighting Committee of the City - 
Council has decided to recommend the.Corporation to proceed at 


once with the work of laying down new mains in different parts of 


‘the city, and in order to do s0.a.loan of £18,000. will be required. 


The Council is recommended to apply to the L.G.B, for sanction 
to borrow that sum. , 
Chipping Norton.—The T.C. has decided to oppose the 


Chipping Norton Gas and Electricity Bill, under which a company 
seeks power to take.over the H.L. undertaking and the works of 


‘the Mid-Oxon Gas Co. The Council has also resolved to set on foot 


measures for laying down independent works for the lighting of 

Colombia.—A Government decree has been published 
enabling the free import of material for the lighting and tramways 


‘of the town of Calé.—Board of Trade Journal. 


Continental . new company 
has just been formed in Geneva, with a capital of £280,000 and 


‘the title La Societe Financiere pour Entreprises Hlectriques aux 
- Etats Unis, with the object of financing electric lighting and power 
supply undertakiogs in the United States. 


As the result of recent severe storms extensive floods have occurred, 
and at Le Locle, a watchmaking centre, and other places, work has 
been suspended owing to the failure of the electric light and power 


supplies, 


-GBEMANY.—A new company has been formed at Ludwigsburg, 
Wartemburg, with a capital of £125,000, and the title Die Blec- 


. tricitatswerk Beihingen-Pleidelsten Gesellschaft, to put down plant 


to utilise the water-power of the River Neckar in the generation 


- of electrical energy for lighting and power purposes at Ludwigsburg, 
Marbach and Backnang. : 


Coventry.—An important scheme for the extension of 


-the electricity undertaking has been adopted by the Electric 


Light Committee for presentation to the Council for sanction, the 


. estimated cost of the extensions being £54;200.. The Committee 
. will, in addition to recommending the sanctioning of the scheme, 


ask that application be made to the L.G.B. for a loan for the 


‘amount required. In its report. the Committee states that the 
. manager strongly recommends the adoption of turbo-generator 


plant; two turoo-sets would require to be provided, each of a 
capacity of 2,500 xw., the first could be installed in the space in 
the engine room, snd the second in the space at present occupied by 
a 300-kw. Belliss set which is obsolete and uneconomical, bat the 


latter need not be installed until the load on the station has in-. 


creased to such an extent as to render it necessary. The scheme 
submitted includes four water-tube boilers and economisers in 
substitution for four old Lancashire boilers and economisers, 
which are from 13 to 15 years old and which evaporate only 


25,000 Ib. of steam. per hour, as compared with an evaporative 
capacity for the four water-tube boilers of 76,000 1b. per hour, which 
would effect considerable advantage and economy in working. The 


arrangement would shorten the steam pipes and the boiler pressure 
could be raised from ‘150 1b. to 180 1b., which would reduce the 
steam consumption. The particulars of the scheme proposed, and 
the estimated cost, are :. Four water-tube boilers, including super- 
héaters, chain-grate stokers, brickwork and legging, £8,200 ; super- 
heaters and connections for four Lancashire boilers, £580; two 


9,600-xw. turbo-generators, £21,000 ; foundations for turbo 


plarite, £250; two feed pumps, £300; econom 61,070 ; -water- 
purifying pint, £800; viret pier, 


per cent., which 


4,000 ; steam and exhaust pipes, engine, boiler and p 
and cables, £500; conveyer (extension), £300; contingencies, 
£500; additional ‘motors, £2,000; additional cables and trans. 
formers, £13,000; total, £54,200. Ifthis schemé is catried 
ont, no -alteration or extension to the buildings be 
required, avd whe the first portion is installed, the earning 
capacity of the station will be increased by 600 xw., which should be 
sufficient for not less than 12 months, - This is based on the 
increases in output for the years 1905 to 1909, which have 
exceeded an average increase of 500 Kw. per annum for the 
four years. When the second-2,500-xw. turbo-generator is installed 
and the extensions completed, the earning capacity of the station 
will be increased by 2,500 kw. to 6,100 kw., which.is practically 
double the earnisg capacity of the plant at the present time, and 
will probably be sufficient for another five years, basing the 
increases as above. The reserve plant in the engine room will 
then be about 40 per cenf., and the boiler house about 45 
will make the station a very evenly balanced 
one. The total capital expended per kw. installed (exclusive of 
motors) at the present time amounts to £57 10s., but the cost of the 
proposed scheme will be £10 9s. per Kw, installed, which will reduce 
the total capital expended per xw. from £57 108. to £32 58,8 
~ Dandee.—At the last meeting of the T.C., that part of 
the minutes dealing with the new generating-station at Oarolina 
‘Port provided an opportunity for many of the councillors:to sir 


their views’‘on things “electrical.” The recent payment made to - 


Messrs, Grimond—a large firm of manufacturers—as damages for 
failure to supply power, led Mr, Burke ‘to ' question the settlement 
of the ‘claim.’ He: desited- information as ‘to “the Committee's 
authority, and wished to know what ground of fault justified them 
in making ‘a bargain Messrs.°Grimond. Lord Provost 
explained that the Council came under an agreement to supply 
‘power to Messrs. Grimond by a certain date, and as the power was 
not forthcoming by that date, a claim was‘lodged against the T.C., 


and the Council compromised for £1,250. 


Exeter.—The Electric Lighting Committee reports that 


the total number of lamps connected is now. equivalent to 57,000 
8-0.P. lamps, and the motors connected. total 416 u.e.. The units 


sold- during the past half-year show an increase of 41,000, or 6 per 
-cént. above, the: corresponding figures of last year. About one- 
half of the above additional. units were supplied for power pur- 
poses, and a satisfactory feature is that the whole additional supply 
was given without any increase in the maximum demaad on the 
machinery at the power station... . 
Hendon.—The R.D.C. has decided to oppose the grant- 
ing of a further extension of time for the construction of the 
Northwood, Edgware and Pinner Electric Supply Works. 


Iiford.—A 1L.G.B. inquiry was beld on January 19th 
into the application of the U.D.O. for a loan of £1,800 for electric 
light purposes. There was no opposition. - 4 

London.—The City Corporation Streets Committee is 
to consider a letter from Mr. A. A. Voysey, electrical engineer and 


inspector, in regard to the necessity for reviewing the duties and - 


responsibilities of the officials in the electrical department, and 
suggesting, in the event of the Corporation deciding to increase 
the responsibilities of the position, to put amore robust man in 
charge of the department. 

Electricity Committee reports:in connection 
with the capital expenditure and other accounts of the Metropolitan 
Electric Supply Co., for works carried out to March, 1906, under the 
working agreement, there were several charges to which the Oom- 
mittee took exception on various grounds. In order. to avoid 
arbitration the officers of the company and the Council consulted, 
and, as a result of negotiations, it has been agreed that the com- 
pany’s charges be reduced by £350. . a5 ea 

district auditor.(Mr. A. Oarson Roberts) 
reports that delays in applying for loans to. cover-capital expendi- 
ture had resulted in postponing the incident of the redemption 
contribution proper to the year, and that suitable amendment of the 
accounts had reduced the profit shown. for the year from £5,019 to 
£4,275. With regard to the sale of electric fittings, &c., the 
auditor calls attention to the proviso in the L.0.0. (1906) 
Act, which is to the effect that all expenditure by borough 
councils relating to the supply of appliances and fittings by them 
shall be included in the charges made in such cases. The Finance 
‘Committee reporting upon the foregoing, stated that it had come to 
the conclasion that the view taken by the district auditor as regards 
the electricity accounts: was correct, and it had given directions 
that in all cases in which money is expended on capital account 
before @ loan in respect thereof has been obtained, a sum repre- 
senting the redemption contribution proper to the year in which 
such expenditure may be incurred, shall be written off and charged 
to the revenue account. In regard to the remarks as to the sale of 
electric fittings, the auditor had disregarded a second agreement 
made with the consumer in question, whereby he paid a much 
“higher rate for the current consumed ‘for lighting than the charge 


_ usually made to large consumers of power and light. 


Lianelly.—It was stated at a meeting of the U.D.C. on 
‘January 21st that land close to the North Dock had been leased by 
the Council as‘a site for a power station, and that electricity would 
We available bafore the end of the present year, 


.» lexive.—A contract. has been. entered into between the 
del 
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Newton Abbot.—The U.D.C. has. received tenders for 
ublic lighting from the Urban Electric Lighting Co., £766; and 
m the local gas company, £801. : ; 


New Zealand.—According to the Mining Journal, the 
Government has granted the Waihi Gold Mining Co. a lease of the 
Horshora Falls for 42 years at £1,000 yearly rental, and with a 


stipulation that the company shall sell surplus energy at £9 per H.P., 


or 8d. per unit, for small quantities: The company in‘ends to. 
develop 6,000 u.P. to atart, and can obtain from 8,000 to 10,000 u.P. ; 
the transmission lines will extend 51 miles, and the cost of the 


_ scheme will amount’ to £150,000. 


North Berwick.—-The T.C. has had under consideration 
the proposal of Messrs. Crompton to introduce electric lighting into 
the town, and has resolved to intimate to the promoters of the 
scheme that it is not averse to a private company undertaking the 
lighting of ‘the town, provided that a friendly agreement is 
adjusted, 

Rawtenstall.—The T.C. has decided that: the electrical 
engineer prepare a scheme and estimate of the cost of lighting the 


Central Market Hall by electricity, and also a scheme for lighting 
by electricity the central fire station and the stable, destructor 


and entrance gates at the central depét. It was resolved to obtain. 
tenders foracable for the supply of electricity to Bacup, and to 


submit the tenders received to a future meeting of the Electricity 
Committee; also the electrical engineer was empowered to obtain 
a spare transformer, and to arrange for the provision of a supply 
with electricity to the Rossendale Rubber Manufacturing Co., and 
to obtain the necessary mains and transformer, &c. 


Smethwick.—At a recent meeting of the T.C., the 
General Purposes Committee protested against any. increase in the 
locsl tramway fares. It had instructed the fown clerk to ask the 
Association of Midland Local Authorities to hold a special meeting 
for the purpose of discussing the question. The Oommittee also 
approved a report with reference to the order now being promoted 
by the Birmingham and Midland Tramways, Ltd., for authorising 
the transfer of the Smethwick Electric Lighting Order to another 
company, and inasmuch asthe promoters of the order had not given 
effect in the order to the terms and conditions upon which the 
Smethwich Corporation was prepared to give sanction to such order, 
the Council refused its sanction. 


West Ham.—Appeals are to be withdrawn against the 
tramways and electricity undertaking assessments, which have been 


fixed as follows:—Electricity undertaking, net rateable value . 


reduced from £12,900, as originally proposed, to £11,500; tramway 

undertaking, general undertaking, from £11,900 to £10,000 ; Hast 

Ham parish, £400, as originally proposed; West Ham parish, 

Forest Hill lines, £55, as:originally proposed. Quotations are to 

a a from selected firms for the annual supply of motors to 


Willesden.—A report by the electrical engineer as to the 


best means of advertising the electricity undertaking is under con- 


sideration. The B. of T. has informed the U.D.C. that it has 
appointed Dr. A. Russell, of Faraday House, to be an electrical 
inspector under the Willesden Electric Lighting Order, 1898. 


Southampton,—At the T.C. meeting on Wednesday it 
was resolved that application be made to the L.G_B. for sanction to 
borrow the estimated sum of £13,000 for additional plant required 
consequent upon the increased output. The following plant is 
suggested to give asuitable reserve : one 2,000-ampere direct: current 
machine, one 300 kw. alternator to couple to an existing steam 
balancer, one 200-Kw. motor-alternator, and one boiler. 


Sunderland.—Mesers. Christy Bros. & Co., of Chelmsford, 
have just carried out an installation for electric driving in a large 
flour mill belonging to Messrs. E. C. Robson & Sons, and capable of 
grinding nearly 3,000 sacks of flour per week. Electric power is 
purchased from the Corporation, and it is expected that the motors 
will use about 14 million units per annum. The installation com- 


- prises a number of motors, the largest being 275 u.P. fordriving the 


roller plant, and 60 #.P. for cleaning the wheat, and a number of 
smaller ones for various purposes. Messrs.Christy designed and 
erected the whole installation, as well.as carried out the negotiations 
beforehand on behalf of Messrs..Robson as to the special terms on 
which they should purchase their power. from the. Corporation. 
From tests made it is evident that electric power will prove con- 
siderably more economical than the steam power previously used. — 


Winchester.—The T.C. on January 20th passed a 
resolution to give a year’s notice to the E.L. and Power Co. of the 
Council’s intention to purchase the undertaking. ; 


Wolverhampton.—The ‘'T.C. has received’ from the 
L.G.B. sanction to a loan of £15,000 for mains extensions. , 


York.—The first section of the new electric tramway 
system has. just been completed, extending from Nessgate to 


Fulford, and this was ay cere anny of last week, 


TRAMWAY and RAILWAY NOTES. 


Argentina.—The Buenos Ayres City Council has 
approved the contract with the Anglo-Argentine Tramway Co. for 
a system of tubes, and, the matter having been definitely settled, it 
is probable that other tube schemes will be considered. According 
to the Review of the River Plate, it is understood that the Anglo- 
Argentine Oo. will commence work in a very short space of time, so 
that it should not be long before the first section is opened and the 
first. serious attempt to solve the traffic question properly solved. 
The following are the principal terms of the concession :—First 
section, between Plaza Mayo and Plaza Primera Junta, in Caballito ; 
second line, Retiro to Plaza Constitucion ; third line, from Plaza 
Mayo to Calle Cordoba between Monte Video and Rodriguez Pena; 
fourth line, Plaza Mayo to Santa Fe, between Thames and Darra- 
gueira. Plans and estimates are to be presented by April 30th next, 
and the first line finished by June Ist, 1913, the second line by 
December 3i1st, 1914, the third line when the diagonal avenue is 
opened, and the fourth line four years after the opening of the 
first line. The term of the concession is for 80 years from the date 
of signing of same. a 

Messrs. Colson, Brookhouse and Pyne have applied to the 
municipal authorities of Santa Fe for a concession for operating © 
electric tramways there. 


Australia.— According tothe Australian Mining Standard, 

a conference of various municipalities adjoining Brisbane has been 

held to consider an extension of the Brisbane tramways in several 
ions. 


Belfast.—At a meeting of the Tramway and Electrical 
Committee a letter was read from the Oave and Whitewell 
Tramway Oo. in reply to a resolution passed by the Committee at a 
previous meeting, intimating that the company would agree to the 
sale of its undertaking to the Corporation at a price to be fixed by 
the arbitrator appointed by the B. of T, It was decided to refer 
the matter to a special meeting of the Council, which will be called 
at an early date. It may be remembered that the negotiations 
were practically settled for the purchase of the undertaking a 
couple of years ago, and that at the last minute the Bill failed to 
pass through the House of Commons owing to the hostility of the 
Trish Nationalists, who in some peculiar manner made'the purchase 


Canada.—Amongst the many conflicting reports on the 
adoption of electrical working by the Canadian Pacific Railway, 
the Scotsman states that the initial move will be the electrifica- 
tion of the St. Maurice Valley Branch in Quebec Province, which 
follows the river from Three Rivers to Shawinigan Falls. The St. 
Maurice River offers advantages for power development, one com- 
pany having already a large power plant at work. 


Continental Notes.—Swepen.—According to A/firs- 
vdérlden, the railway administration has now laid before the Govern- 
ment its proposal regarding the electrification of the “ Kiruna- 
Riksgriinsen” railway: 1t is calculated that with an annnal 
trausport of 3,850,000 tons of ore, an expense of 41,000 tons of coal 
may be saved. arding the source of power, an extended com- 
parison of the Vakkokoski and Porjus Falls is made, and contrary 
to the opinion of the board of directors of the waterfalls, the 
railway directors recommend the Vakkokoski Falls, Provided this 
alternative be chosen, a proposition will be brought before this 
year’s Riksdag to grant a sum of 7,434,000 kr. for the building of a 

wer station ; 650,000 kr. for electric equipment and 654,000 kr. 
or a railway line between Vakkokoski and Kiruna. The expenses 
for the construction with power from Vakkokoski are estimated at 
15,000,000 kr., with power from Porjas at somewhat more than 
9,000,000 kr. 

Francz.—The reports during the week show that the abnormal 
rise in the Seine, which is higher than it has been for 100 
years, has resulted in the flooding of the principal electricity 
stations and the consequent shutting down of the Paris under- 
ground railways, and most of the tramways. The water has 
also flooded the new north to south tube, penetrating nearly to 


the St. Lazare Station, and caused great damage in the 


centre of the city. According to one: paper, the street cars 
were in several cases left isolated in the flooded streets. The 
Orleans terminus is closed,.and the Invalides Station and the 
electrical section of the Western Railway on the Quai d’Orsay side 
of the river are flooded out. In the different valleys of the Seine 
the electric lighting plants have been put out of service. 
GuRnmany.—The determination of the Prussian State railway 
authorities not to permit private enterprise to proceed with under 
takings which might become competitors of Government lines, ha 
received a further illustration in connection with a proposed electric 
railway been Dusseldorf and Dortmund. An application for a con- 
cession to construct such a line was recently refused by the Minister 
for Railways on the ground that the- railway, particularly as the 
number of projected stations was few and the speed high, would be 
a serious rival to the State railway in the same locality. The pro- 
moters have, however, now prepared a new scheme whereby tha 


“number of stations would be more numerous and the speed reduced 


to 37 miles an hour as compared with the higher speed contem- 
plated in the orl The railway, which would connect 
wotid He builf on an om ent or as an eleva 
romds and raflwayy woud be befdged over. 
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Exeter.—The Tramways Committee has decided to 
issue books of 1d. and 4d. tickets from April 1st next. Conditions 
have been drawn up in regard to the carriage of passengers’ 
luggage on cars; if it is at the owner’s risk, the fare is to be the 
same as that charged to a passenger; if at "the risk of the Cor- 
poration, the charges vary from 3d. for 7 Ib. to 9d. for any parcel 
from 28 lb. to 56 lb. The conductors are authorised to refuse to 
carry luggage likely to cause inconvenience to passengers. A pas- 
senger is allowed to carry personal luggage not exceeding 28 lb. 
without charge provided it is carried by hand and does not occupy 
any part of the seat. 


‘Haslingden.—F rom April 1st to December 31st, 1909, 
the earnings of the Corporation tramways show receipts :— 
Boxenden to Haslingden, £3,435; Haslingden to Lockgate, £1,664 ; 
-earnings per car-mile, 11d. ; 4 car-miles run, 137,000; patsengers 
~ carried, over 900,000. 


London.—The L.C.C. has informed the Greenwich B.C. 
that it has been in negotiation with the B- of T. and the Admiralty 

with a view to the construction of the tramways from Woolwich to 
_ Eltham on the overhead trolley system of electric traction, but the 
_ Admiralty has declined to agree to the adoption of the usual over- 
- head trolley system with a single insula‘ed conductor overhead, 
,,and with the return circuit through the track rails, or to the 
. modification thereof known as the three-wire system, in which the 
currents in the return circuits are balanced. The grounds of the 
Admiralty’s objection to these proposals are that eo long as one of 
the conductors supplying energy to the tramway is uninsulated, 
there is no known method whereby the risk of stray currents 
passing through the soil can be wholly eliminated, and it considers 
that the insulation of all conductors is essential in order to secure 
that the instruments at the Royal Observatory may be entirely free 
‘from possible interference from the working of the tramways. The 
L.C.C. is advised to use two overhead wires, instead of one, for 


_ each track, and it has decided to arrange for the construction of the 
lines in this manner, subject to the necessary consents being 
_ obtained, and to satisfactory arrangements being made with regard 
-. to the method of carrying out the works. It is proposed, however, 


- to terminate the insulated system of traction at the junction of 


»- New. Road and Thomas Street, and to arrange for the short length 
- of the tramways between this point and Beresford Square to be 


constructed on the ordinary overhead system. 


Rowley Regis.—The U.D.C. has applied to the B. of T- 
for a further extension of the Quarry Bank, Brierley Hill and 


Rowley Light Railways order, in order that certain negotiations . 


may be completed. 

Uruguay.—According to the Review of the River Plate, 
the Public Works Committee of the Chamber of Deputies will 
report favourably on the project of Mr. W. P. Steer for an electric 
railway from Colonia to Mcnte Video and the Zabala Canal 
scheme. The State will guarantee 5 per cent. for 15 years on a 
cost of $11,000,000 gold. The energy derived from tte canal will 
eerve for motive power for the railway. The speed of the trains 


_ is to be 90 kw. an hour, The work is to be completed in four years. 


“TELEGRAPH and TELEPHONE NOTES. 


_ Austria.—Arrangements are reported to be in hand for 
the establishment of direct telephonic communication between 
Vienna and Paris. 

Bulgaria,—The official report on the telegraph and tele- 
phone systems of Bulgaria for 1907 gives the length of the former 
system a3 5,556 kilometres of line and 11,655 of wire. The offices 
numbered 267, and 1,700,224 telegrams were dealt with, bringing in 
tolls of 1,313,027 fr. The telephone system consisted of 3,377 
kilometres of line and 6,293 of wire, and 68,799 conversations took 
_ place, bringing in a revenue of 212,563 fr. The financial result of 
. working both systems was 4,864,624 ‘tr. receipts against expenses of 
5,237,025 fr. 


Chile.—A German Consul in Valparaiso reports that a 
concession hss been granted to the Bio Bio Telephone Co., Mulchen, 


' for the extension of the telephone system from Mulchen to Collipulli, 


Ercilla, Victoria, Los Sauces, Lumero, Renaico, Esperanza and 
Curicé.— Board of Trade Journal. 


Telegraphic Interruptions.—The severe weather on the 
Continent has greatly interfered with telegraphic and telephonic 
communication, particularly in France and Switzerland. On 
Wednesday evening it was reported that telephonic communication 
between London and Paris had entirely ceased, and many thousands 


. of telephone subscribers in Paris have been cut off from the 
. exchange service. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
-Australia.— sections of branchin 


multiple magneto switch bord . P.M.G. See “ 
” 


7th. 


February 22nd.—Wireless tel sai installation (a) in or near 
Sydney, N.8.W., and (2) in or near Fremantle, Western Australia, 
See “ Official Notices” January 7th. The Times states that the 
conditions have been modified ; in order to ensure continuous com- 
munication with New Zealand, tenderers are requested to include 
in their offers quotations for a range of 1,250 nautical miles, It 
has further been decided to give preference to a system which will] 
emit a definite musical note. 

Sypypy.—March 9th. Maegneto-switchboards for metallic lines 
and switchboards for private branch exchanges for common-bat 
_ working, in accordance with echedule N.S.W.E.E., 114/09 for the 
P.M.G. Departmental Stores. 


Ashton-under-Lyne.—February 9th. Condensing plant, 
cooling tower, exhaust turbine and 400-xw. D.c. generator, and one 
electric balancer for the Electricity Committee. See “ Official 


Notices” January 21st. 


Belfast —January 31st. Two water-tube boilers, super- 
heaters, mechanical stokers, economisers, pipework, &c., for the 
Tramways and Electricity Department. See ‘ Official. "Notices” 
January 7th. 

February 3rd.—Telegraph wire, batteries, &e., (form 27) fora 
year, for the Midland Railway Co., Ireland. Mr. Ellis, stores 
superiotendent, York Road Station, Belfast (6d. per form), 

February 21st —Low-tension insulated v.z. cable for one year, 
for the Tramways and Electricity Department. See “ Official 
Notices” to-day. 

A year’s stores for the Tramways and Electricity Committee, 
See “ Official Notices” to-day. 


Be)ginm.—March 23rd. La Société Nationale des 
Chemins de Fer Vicinaux (14 Rue de Science, Brussels) is inviting 
tenders for the supply of the electrical energy required for the 
electric railways in the Bruges district. 


Birming h:m.—Fcbruary 1st. Stores for the Tramways 
Department. See “ Official Notices” December 31st, 


Blachburn.—February 16th. Stores for the Electricity 
and Tramways Departments. See ‘‘ Official Notices” to-day. 


Blackpool.—2,500 yd. of 5 low-tension single cable 
(600 volts) for the Electricity Department. See “ Offisial Notices ” 
to-day. 


Bolton.— February 10th. One Sdapailiies boiler, with 
pene. for the Electricity Committee. See ‘‘ Official Notices ” 
January 21st. 


Bootle.—February 3rd. The Corporation invites tenders 


through the borough electrical engineer, Pine Grove, Bootle, for 


a complete electric light installation fur the Orrell Council Schools 


_ now being erected. 


Brandon and Byshotties.—February 4th. Supply of 
electricity to public lamps, for the U.D.C., fora year. Surveyor, 
Langley Moor, Durham. 


Bristol.—Janvary 31st. Electric lighting of the pas- 
senger etation at the Royal Edward Dock, Avonmouth, for the 


_ Cowncil’s Dock Committee. See “ Official Notices ” January 14th. 


Carlisle—February 5th. Cables and ducts for the Elec- 
tricity Department. See ‘‘ Official Notices ” to day. 


Halifax.—February 7th. Stores and materials for the 
Corporation Tramways and Electricity Departments. See “ Official 
Notices” January 14th. 


Launceston (Tas.).—February 7th and March 21st. 
(a) About 1,100 tons of steel tram-rails and fastenings; (0) rail 
bonds and accessories. Regarding (a) apply to Messrs. J. Terry and 
' Co., 7, Great Winchester Street, London, E.C. ; regarding (b) apply 
to Town Clerk, Town Hall, Launceston. Deposit one guinea in 
each case. 


Leeds.—February 28th. Annual contracts for coal, cables, 


- meters and other stores for tke Corporation. See “ Official Notices” 


to-day. 


London.—February 4th. The Institution of Electrical 
Engineers is inviting tenders for a complete system of electrically- 
operated clocks for its new premises. Sce “Official Notices” 


January 14th. 


February 2nd.—Electric light wiring and fittings for Cow Lane 
Elementary School, Rotherhithe, for the L.0.C. See “ Official 
Notices” January Qist. 

Bai Tersxa.—The Lighting Committee is about to invite tenders 
for Acme and electrical and other stores for one year. 

Brrmonpsky.—February 14th. Stores for the Electricity and 
Destructor Works, for the B.C. See “ Official Notices” to-day. 

HaMMERSMITH, —The Electricity Committee is about to invite 
tenders for arc and metal-filament lamps, carbons, electric light 
sundries, &c., for one year. 

Sr. PANoRAS. —February 28th. Arc lamp carbons for the B.C. 
See “ Official Notices” to-day. 

Wast February 17th. oe: the: Qouncil, 

Bee Notivey” to-day. - 
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Newcastle-on-Tyne.—February 5th. Renewal of tram- 
way junction, Neville Street and Grainger. Street, for the T.O. 
City Engineer, Town Hall (returnable deposit, £1 1s.) 


Oldham.—February 3rd. Construction of tramways, 
George Street and Market Place, for the T.C. Borough Surveyor 
(returnable deposit, £1 18). 

February 16th.—Electric lighting, &c , installation, switchboard, 
testing panel, workshop motor:, &c., for the Hollinwood Depét of 
Tramway Department. See “ Official Notices” 
to-day. 


Rochdale.—Motor tower wagon wanted. Manager, 
Tramways Department, Rochdale. : 


South Shields.—February 7th. Uniforms for Corpora- 
tion tramway employés, See “ Official Notices ” to-day. 


Spain.—The municipal authorities of Navalmanzano 
(Province of Segovia) have just invited tenders for the concession 
for the electric lighting of the towa during a period of 15 years. _ 

February 2ist.—The Spanish Post and Telegraph authorities in 
Madrid are inviting tenders for the supply of 12,000 cotton mail 


bags 


Worksop.—February 2ad. Underground cables for the 
U.D.C, See “ Official Notices” January 21st. : 


CLOSED. 


Bristo!.—The T.C. has accepted the tender of Messrs. 
oe & Co., Ltd., for a refuse destructor at Hastville, 
at £12,442. 


Glasgow.—The Tramways Committee (by 13 votes to 10) 
recommended the Corporation -to accept the tender of the British 
Insulated and Helsby Cables, Ltd., for single-core cable. When the 
matter was discussed in the Corporation meeting last week, it was 
stated that the majority of the Committee had acted on a resolution 
of the Corporation, of December 23rd last, with regard to giving 
preference to British contractors, other things being equal, and they 
had preferred the tender of the British company named, at £77 
above the sum quoted by the Standard Cable Manufacturing Co., 
Ltd. Asa protest against the indefiniteness of the December 23rd 
resolution, Bailie Russell moved that the cheaper offer be accepted. 
Mr. P. G. Stewart in seconding the sending back of the minute, 
pointed out that while the difference this time was only £77, it 
might be £770 next time. as the prices were controlled by a ring. 
One speaker quoted Mr. Dalrymple to the effect that the contract 
embodied nine-tenths of material and one-tenth employment. On 
the division there voted for the minutes 40; to remit for further 
consideration 16, and to accept the cheapest offer, 13. 

Later at the same meeting on the minutes of the Electricity Com- 
mittee the question of the interpretation to be put upon the motion 
adopted by the Corporation on December 23¢d, arose again. These 
minutes stated that the town clerk reported that the C rporation had 
adopted the following resolution :—* That all Standing Committees 
be instructed in making contracts to provide in all schedules and 
specifications for preference being given to goods of British manu- 
facture,” and stated that he proposed to give effect to the resolution 
by inserting in the form of tender attached to all schedules and 
specifications the following words:—‘‘The Corporation reserve 
power to give preference to goods of British manufacture.” 

According to the report in the Glasgow Evening Times, Mr. Mont- 
gomerie pointed out that that interpretation simply amounted to 
the standing order being rescinded, because they had always had the 
right to give a preference to British manufacturers. If the town 
clerk’s interpretation was to be accepted it should be an instruction 
to committees to disregard altogether the motion passed on 
December 23rd. 

Builie Russell said that some clearer elucidation of the motion 
was necessary. He had suggested to the town clerk that the words 
“not exceeding 5 per cent.” might be putinto the interpretation, 
but the town clerk had informed him that that could not be done 


without giving notice of motion. Nobody was more anxious than. 


he was, that everything should be given to British manufacturers, 
but the uncertainty that existed in regard to the motion of Decem- 
ber 23rd had put him in an awkward position. 

Mr. W. F. Anderson said that the motion would simply lead them 
from one difficulty to another. He declined to accept the town 
clerk’s interpretation, and maintained that it was no part of the 
duty of the town clerk to interpret a motion which the mover and 
seconder could not interpret. 

The Lord Provost said that some interpretation must be put upon 
the motion to enable them to carry it out. 

The town clerk explained that the meaning of the paragraph in 
the minutes was misunderstood. It did not ask them to accept 
anything. A resolution had been passed, and different departments 
had applied to him as to the meaning of if, and to draw up aclause 


. to be put in specifications. He had told them that he proposed to 


insert a clause to carry out the resolution. He did not ask the 
approval of the committee to that particular course, for the obvious 
reason that one committee might put one interpretation upon itand 
another committee might put another interpretation upon it. 

Bailie Russell moved that the minute be sent for further 


following tenders have 
acce month the Government 
ApmrmaLty, ConTRACT AND PurncHASE DEPARTMENT. 
Silk shades, and incandescent lamps.—Edison & Swan Co., Ltd. 
Apmrmatty, Dmector oF Works DEPARTMENT. 


Extension of electric light and power station, Priddys Hard, Portamouth.— 
John Hunt, South Wharf, Cleveland Road, Gosport, 
Post 
Insulated and Helsby Cables, Ltd.; Western 
ectric Co. 
Submarine cable.—Telegraph Construction and Maintenance Co., Ltd. 
Insulators.—Bullers, Ltd. ; Doulton-& Co., Ltd.; Taylor, Tunnicliffe & Co., 


Ltd. ; Eastwood. 
Table Telephones.—British L.M. Ericsson Manufacturing Co., Ltd. 


Kettering.—The U.D.C. has placed an order with Messrs. 
Ed. Bennis & Co., Ltd., Little Hulton, Bolton, for two “ Bennis” 
stokers and compressed air furnaces for an 8-ft. boiler at the elec- 
tricity works. This is a repeat order. 


Kiveton Park.—The R.D.C. has accepted the tender of 
Messrs. Goddard, Massey & Warner, of Nottingham, for a refuse 


- destructor at Dinnington, at £2,502. 


London,—Srzpnzy.—The Electricity Supply Committee 
received tenders as follows for coal-conveying plant for the 
Limehouse generating station :— 


Bucket Telpher 
type. 
1, Strachan & Henshaw, Lid. .. A (see below), 
2. E. Bennis & Co. 8,844 do. 
8. Strachan & Henshaw, Ltd. (recommended) — 4,041 C do. 
4. Graham, Morton & Co, e 
5. New Conveyor Co., Ltd. .. 4,128 With Ingrey 
‘ weigher. 
6. Do. ae we 4,178 With Avery 
weigher. 
1. West’s Gas Improvement Co.,Ltd, .. 4,347 
8. Naylor Bros., Ltd. .. yes is .. 4,401  Telpher tender informal 
and incomplete. 
9, Spencer & Co, Ltd. .. cm 4,499 
10. E. Bennis & Co. oe 
11. McMyler Manufacturing Co. ee 4,557 
Heenan & Froude, Ltd. 4,965 
13. Babcock & Wileox, Ltd. .. oe 5,059 
14, Gibbons Bros., Ltd. .. ou . 5,818 - 


A and B.—Telpher running on bottom flanges of an H section girder. 
C.—Telpher running on a rail clipped to the top of an H section girder. 
Mr. W. C. P. Tapper, the engineer and manager, in his report on 
the matter says :— ’ 
After having inspected various plants of the gravity-bucket and telpher 
types in actual operation, I have come to the conclusion that the telpher type 


. of conveyer will be the most suitable plant to adopt at Limehouse, in view of 


all the circumstances of the case. : 

Of the tenders received for this type of plant, the first two are for telphers 
designed to run on the bottom flanges of an H section girder, whilst the third 
is foc a telpher arranged to run on a rail bolted to the top of an H section girder. 
In the latter case the whole strength of the girder is used to carry the weight, 
no wear takes place on the girder itself, which consequently will not require 
renewing, while the small rail section can be renewed, as required, at compara- 
tively small cost. The power required to drive the telpher is also less in the 
inate sane as the number of wheels is reduced by one-half, and the friction is 
much less. 

After carefully considering the merit of the designs and completeness of the + 


4 various proposals, and also having regard to the suitability of the plant offered, 


I am of opinion that the best proposal is that of Messrs. Strachan & Henshaw 
for their standa’d top-rail type of telpher. This tender has the additional 


- advantage that it is the only proposal for a telpher of a type which has actually 


been in successful operation, handling coal, at an electricity generating station 


. for a period of over one year. 


I therefore recommend that the tender (No. 8) of Messrs. Strachan and 
Henshaw, Ltd., for a top-rail telpher type of conveying plant, for the sum of 


_ £4,040 11s. 6d., be accepted. 


West Ham.—The Council has placed the following orders in 
connection with electricity undertaking :— 
Williams & Co.—Coal grab, £95. _ 
Bruce Peebles & Co.—Conversion of alternator, second, (first being erected 
by same firm, £825). 
— are Co.—100,000 pairs of carbons, 65s. €d, per 1,000 pairs less 
‘Weallaghonse Co.—Annual supply of transformers, 74 per cent. less than 
prices in existing contract. 
Babcock & Wilcox, Ltd.—Chain grate stoker, £310. 
Wootwicu.—The B.C. received seven tenders, one of which, how- 
ever, was incomplete, for 12 months’ supply of cable at the expira- 
tion of existing contracts. They accepted the tender of Siemens 


Bros. & Co, Ltd. 


“THE ELECTRICAL ENGINEERS 
“GONDON DIVISION). 


Tam following orders are issued :-— 
Commanding Officer—Cot. R. E. B, Crompton, 

‘Monday, January Sist.—"' A’ Company. Technical drill, 7 to 9.90 p.m. 
Tuesday, February 1st.—'*B” Company. Technical drill, 7 to 9.80 p.m. 
Wednesday, February 2nd.—Gymnasium, 6.80 to 9.80 p.m.; 
Thursday, February 8rd.—*C” Company. Technical drill, 7 to 9.80 p.m. 
Friday, February 4th.—*D” Company. Technical drill, 7 to 8.80 p.m.; 

infantry drill, 8.45 to 9.45 p.m. . ~ 
Saturday, February 6th.—N.C.O.’s mess dinner. To be held at the Café 

Monico, Piccadilly Circus, W., at 7 p.m. for 7,30 p,m. 8 


—— 
| 
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FORTHCOMING ‘EVENTS. 


of civil Engineers.— January 28th At 8 p.m. Students’ 
meeting. Lecture on “Some Uses of M Mechanical Power in Engineering 
Mr, H. F. Donaldson, 
Section).—Friday, January 28th. At 
6.30 p. eg = the Hotel Metropole, Leeds. Annual Taaen 
of Engineers and Shipbuilders in Scotiand.—Tuesday, February Ist. At 
8 p.m. At 39, Elmbank Crescent, G . Paper on “ The Design of 
Surface Condensers,’’ Mr. R, M, Neilson. 


Institution of Electrical (Manchester Students’ Seotien).— Tu 


esday* 
February Ist. At ky .m. At the Municipal School of ubeclegy 
Manchester. Paper on se Type Starters and Control Apparatus,” 
by Mr. J. G. Travis. 


institution of Electrical (Birmingham Section).—Meeting on Wednesda; 
February 2nd. At. p.m, At the Birmingham 


Institution of Electrical Engineers (Students’ Section). 
At. 7.45. p.m.- At 92, Victoria Street, 8.W. Paper * Direct-Curren' 
ea Motors for High Voltages,’’ by Mr. E. V. Parnell. 


al Society of Arts.—Wednesday, February Qnd. At 8 p.m. Paper on “An 
Method of Electrop ting,” by Mr, A. Rosenberg. 


Northampton Institute Engineering Society. — Friday, February 4th. on 
“ History and Manufacuure of Electric Glow Lamps,’’ by Mr. L. Wally 


of Engineers.—Monday, February 7th. At 7.30 pe .m. At Caxton Hall, 
ASPET 8.W. Presidential address by Mr. D. A. Symons, 
Institution of Electrical Engineers (Manchester Section).—Tuesday, Feb y Sth. 
At 730 pm. At = University, Manchester. Paper on “'Three-Wire 
Balancers,” by Mr. A. G. Cooper. 


GERMAN ELECTRICAL CENSUS, 1907. 


In view of the publication of the Census of Production 
(British), of which a summary appears on page 157, the 
following figures concerning German electrical manu- 
facturing, &c., taken from the latest Official Census held’ in 
Germany, and dated June 12th, 1907, will be of interest. 


It should be observed that this return does not paite 


exclusively to manufacturing :— 


Number of Number of persons — 
smaller and employed, including mana- 
= larger estab- gers of works, &c. ae: 
and work- 


shops. Males. Females| Total. 


1. Manufacturers of machi- 


nery for electric 

power, &c. ... 109 23,659 | 4,044) 27,703 
2. Manufacturers of accumu. ‘ 

lators 87 8,201 328| 3,529 


3. Manufacturers of "electric 
telegraphs, telephones, &c. 153 6,629 | 1,201) 7,830 
4, Manufacturers of electric ; 
6.9.5 lamps, globes, 
te 


615 32,833 | 9,168) 42,001 

5. Manufacturers of “electric 
installations ae 2,600 25,413 | 2,301} 27,714 
6. Establishments for pro- 


ducing electricity...  ...| 2,295 | 22,808|  400| 23,208 
7, Manufacturers of : 
land and marine cables ... 97 8,405 | 1,781| 10,186 
Totals... .. | 5,956 | 122,948 | 19,293| 142,171 


The annual turnover of value or volume is not ascertainable, 


NOTES. 


The Electrical Trades’ Benevolent Festival Dinner, 


-—A strong Organising Committee is at work upon the arrangements 
for the Second Festival Dinner of the Electrical Trades’ Benevolent 


Institution, which is to be held on Wednesday, February 23rd, at 
the Whitehall Rooms of the Hotel Metropole. Sir William Preece, 
as chairman of the Committee, has addressed an appeal to all 


~ interested in the electrical industry, which it is hoped will serve as 


a stimulus to both interest and active generosity, so that the avail- 
able funds may be substantially added to. Sir William mentions 
several of the deserving cases that have come forward for considera- 
tion during the year, and we quote these to show the classes of 
beneficiaries so far dealt with :— 

A. B., an electrical engineer of considerable experience in one 
branch of the industry, had, from continued ill-health, fallen upon 


hard times. His case was carefully examined as to its bona ides, ° 


and a weekly allowance was made for a defined period towards his 
support and that of his family. 
C. D, had been occupied for many years as departmental manager 
of an electric contracting firm, but, due to ill-health, had lost his 
tion, and been unable to recover it, and had since been living 
m hand to mouth upon small orders he was able to obtain; he 
was unable to pay his rent and other pressing charges. Bxcellent 
grant was msde of whith 


traveller by various electrical firms, but had been unable to retain, - 
during the last few years, any position he had held for more thang 


short time, due to continued ill-health. At the time he addressed 
his appeal to the Committee, he was acting as a traveller for 
electrical accessories solely on commission, and was unable to earn 
enough to support himeelf and his two unmarried sisters. A weekly 
allowance for a defined period was made in this case. 

Other equally urgent cases were laid before the Committee, and 
handled reasonably and sympathetically. 

Sir William refers to the satisfactory contributions that were 
made last year, and he presses home the urgency of, between now 
and the dinner, securing a large number of subscriptions and 
donations for the maintenance of the fund... We hope that there 
will be’ a hearty response to the appeal. Any reader who desires 
any additional information regarding the Institution can obtain it 
from Mr. W. Davenport, the secretary,-at Ridler Place, Holland 
Street, Blackfriars, who will be happy to receive any subscriptions, 
promises of assistance, &c. At the festival dinner, as already 
announced, Dr. Gisbert Kapp, President of the Institution of 
Electrical Engineers, will preside. The movement has the active 
support of the following gentlemen, who are serving on the 
Organising Committeé :— 


Edwin O. Wallis, M.I.E.E. 


H. Bevis, M.1.E.E. 

H. W. Batter. Guy Burney. 

Sir Irving Courtenay. _ EJ. Clark. 

W. B. Esson, M.L.E.E. Justus Eck, M.A., M.L.E.E. 
Emile Garcke. W. Finlay, President, Electrical 
T. EB. M.1.B.E. Contractors’ Association. 
Hugo Hirst. W..0..0. Hawtayne, M.LE.E. 


Wallis Jones, M.IE.E. E. F. Johnson. 


M. Me Past-President, © A. P. Lundberg. 


Inst. of E.E. 8. L. Pearce, M.I.E.E, 
C. 8. M.LE.E, nard G. Tate, A.M.LE.E, 
W. Schmahl., L. Thurnauer. 
W. Taylor. C. H. Wordingham, M.I.E.E. 


Electrical Engineers’ Ball.—The ball of this year is 
to be held, as on previous occasions, at the Hotel Cecil, on Friday, 
February 4th. The success is already well assured. The names of 
the following gentlemen appear on the Committee for the year, 
and through them only can tickets (one guinea each) be prtnines. 


Electrical Engineers’ Ball Committee. 


Alabaster, H. Madgen, W. L. 
Baldwin, O. H. Matthews, W. Lee 
Bowden, J. Horace McKay, H. T. 8. 
Byng, E. G. McMahon, P. V; 
Barney, Guy Mordey, W. M, 
Browett, T. Murray, Lee 
Carlton, J. _. Nalder, F. H, 

Carolan, E. A. O’Meara, Major W. A. . 
Cramb,A - Partridge, G. W. 
Crawter, F. . Pearson, Hugh A. 
Dobson, Sydney Petersen, J. . 
D’Alton, P. W. Raworth, J. 8. 

_. Erskine, R. 8. Rider, J. H. 
Fell, A. L. Roberts, Martin F. 
Flett, G. Robertson, Leslie 8. 
Fox, E. J. Robinson, L. L, 
Gatehouse, T. E. Rowell, G. F. 
Gavey, Sir J. Rutherford, W. 
Geipel, W. : _ Sharp, Sydney 
Gray, Jas. Siemens, Alex. 
Gray, RB. Kaye Billar, A. M. 

Hadley, A. E. Smith, Fredk, | 
Hammond, Robt. Spagnoletti, J. - 
Harrison, H. E. Sparks, 0. P 
Highfield, J. 8. Stretche, T. E. P. 
Hirst, H. Sutton, G. 
Judd, W. Taite, C. D. 
Kingsbury, J. E. Taylor, J. 
Lacey, E. M. Wallis-Jones,fR. J. 
Lane, W. E. Wordingham,{C. H. 
Leaf, H. M. 

Executive Committee. 

MacMahon. Martin F. Roberts, 
R. J. Wallis-Jones. 
Hon, Treasurer. 
Kingsbury. 
Hon. Secretaries, . 
A. M. Sillar. H. Alabaster. 


Parliamentary.—Sranpinc OrpERs.—The Examiners 
to the House of Commons-passed the following Bills 6n Thursday 
last: Farnham Gas and: Electricity, Chipping Norton Gas and 
Electricity, Eastbourne Corporation, Rhondda Urban District 
Council (Tramways Extensions) and the London United Trams. 


The consideration of the London County Council (Tramways and - 


Improvements) Bill, which is opposed on the ground of non-com- 
pliance with Standing Orders, was postponed until February 16th. 

The following Bills have passed the Hxaminers of the House of 
Commons, who have certified to their we complied with 


Standing Orders: Me anfermll 
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Institution and Lecture Notes. — Dinner oF THE 
Lonpon sixth annual dinner of the 
S:udenta’ Section was held on January 26:h at the Trocadero. 
Mr. R. O. Piowman, chairman of the Section, presided, and amongst 
fhe guesta were Dr. Kapp, Dr. 8. P. Thompson, Dr. Russell, 


- Mr. Mordey, and Mr. Hammond. After the loyal toast, Mr. H. W. 


Gregory (vice-chairman) proposed ‘The President and. the 
Institution,” and urged the desirability of printing some of the 
students’ papers. 

Prof. Kapp, in reply, expressed his pleasure in meeting students 
whom he classified as the sporting student, the budding genius, the 
worker, and the critic, of whom he preferred the last. -He had 
heard of lady students, but had not met with them. Their interests 
should not be confined to technical subjects, but should include also 
literature and other arts. They shouldalso acquire a sound knowledge 
of at least one—preferably two—foreign languages, say German and 
Spanish. The young English engineer was more versatile and selt- 


- reliant than the German, though his scientific acquirements were 
- not so high. The times were improving, because there had Been a 


ood harvest. In conclusion, he directed the attention of his 
earers to the difficult problem of earthing a circuit efficiently, for 
the solution of which a prize had been offered. 

Mr. Mordey aiso replied on behalf of the Institution, and remarked 
that, while the Students’ Section was not a “paying” one, they 
looked for their profit in the future, . 

Prof. 8. P. Thompson proposed “The Students’ Section,” and 
emphasised the importance of tne students as the inheritors of the 


fatare, of which he drew a humorous picture. The Institution 


would have a great part to play in the fature history of the nation ; 
let them all have a good opinion of themselves as members of that 
great body. 

Mr. Plowman responded, and urged that greater publicity should 
be sought in connection with the Students’ Section, the advantages 
of which he briefly outlined. An excellent series of papers had 
been read during the session, and most instructive visits had been 
made to important engineering works at home and abroad. A 
movement was on foot to bring about co-operation with the 
students of the sister Institutions. The Committee worked very 
hard, and ought to receive the hearty support of the members. 

Mr. F. E, Barnett proposed ‘The Colleges,” which he claimed 
were equal to any of those abroad. Mr. Robt. Hammond replied to 
the toast, in humorous vein, pointing out the future importance 
of the students to the finances of the Institution. 

Mr. J. Hollingsworth proposed ‘ The Guests,” and the chairman 
of the Civil Engineers’ Students (Mr. Lovegrove) and a member of 
the Graduates’ Association of the Mechanical Engineers (Mr. 
Cheeseman) responded. 

An exellent musical programme was performed, and the 
evening was thoroughly enjoyable. 

Society or Society of Engineers and the Civil 
and Mechanical: Engineers’ Sueiety, both of which have existed for 
more.than half a century, celebrated their amalgamation under the 
title of the former by a dinner at the Waldorf Hotel, on January 
19th. Mr. E. J. Silcock, late president of the Society of Engineers, 
presided at the dinner, with Mr. W. N. Tweilvetreas, late president 
of the Civil and Mechanical Engineers’ Svciety, in the vice-chair, 
and there was a long roll of distinguished guests, includiog many 
past-presidents of the two societies, and some ladies. Af er the 
loyal toasts, Prof. C. V: Boys proposed the toast of “ Applied 
Scien:e,” which he regarded as the finest pursuit that one culd 
possibly follow. Sir R. D. Powell responded, pointing out the 
numerous examples of applied science with which they were con- 
stantly surrounded. The chairman then proposed “The New 


Society,” and remarked on the unique character of the occasion. 


The union.of the two societies, he said, was largely due tothe work 
of ithe secretary of the Society of Engineers, Mr. A. §8., E. 
Ackermann, who was also hon secretary of the Civil and Mechanical 
Engineers’ Society. The chairman gave a brief réswmé of the 
history of the former, and Mr. Twelvetrees, who responded, gave a 
similar sketch of the career of the latter society. A communication 
from Mr. D. Symons, the president, who was unwell, was read b 
the secretary. Other toasts followed, and a conversaziune, wit 
music, wound up the evening. 

InstrTUTION oF SECTION. 
—The annual dinner will be held on Friday, February 25th. 
Application for tickets should be madeto Mr. A. L. Green (assis- 
tant secretary), by Friday, February 18th. 

NogtHampron course of four 
advanced lectures on ‘ Accumulators” will be given by Mr. W. R. 
Cooper, on Thursday evenings, commencing February 17th. An 
announcement appears in our advertisements to-day. 

InsTituTION OF Encisners.—On Friday last the 
Ninth Report of the Alloys Research Committee was presented and 
discussed ; the report dealt mainly with alloys of copper, alaminium 
and manganese, and was written by Dr. W, Rosenhain and Mr. 
F. 0. A. H, Lantsberry, of the National Physical Laboratory. 


The Harry Cox Fund.—We are glad to see from the 
columns of the Daily Telegraph that this fund, to which we referred 
a fortnight ago, is making satisfactory progress; £810 had been 
received up to Tuesday last, but further support is needed. 


Electric Supply Cricket Leagae.—Any clabs desirous 
of joining this League should send notice of such desire to Mr. 
A. W. Seabright, hon. secretary, 19, Cadogan Gardens, S.W., 
before February -1st next. 

The Edison Cell.—Mr. Edison, according to the daily 
Pres:, is Once more = e advent of his new storage 
battery, which has been used in New Jersey to drive a tramcar. ~ 


Appointments Vacant. — Junior engineer-in-charge 
and switchboard attendant for the Bermondsey elestri-ity and 
destructor department (38s). Chief assistant electrical engineer 
for the Dewsbary Corporation (£150). See our advertisement pages 
to-day. The Indian Pablic Works Department is advertising in 
the Times of January 14th for candidates for about 25 appoint- 
ments as assistant engineer to the. permanent establishment o! the 
Indian Public Works Department (age 21-24); a university degree, 
or a passing of thé Associate Membership of the Institution of 
Civil Engineers is an essential. 


J. H. Holmes & Co. v. Associated Newspapers, Ltd. 
—Plaintiffe’ appeal against. Mr. Justice Neville’s decision in this 
case (see ExmorsicaL ReviEw, October 29th, 1909) came before the 
Court of Appeal on Wednesday, and the hearing is still proseeding 
as we go to Risen 


Tramway-men’s Supper at Lincoln.—Last week the 
Lincola Corporation tramway employ¢s held their annual supper. 
The service of cars closed soon after 9 p.m., and at 9.30 the waole 
of the staff sat down to supper. The Mayor presided, and among 
those present were the chairman of the Electricity Committee, and 
the electricity works engineer (Mr. 8. Olegg). 


‘The Copper Combine.—A Reuter’s telegram from New 
York says that the Utah Copper Co, and the Boston and Nevada 
Copper Oo. were merged late on Tuesday evening. Shares involving 
over $100,000,000 (£20,000,000) were exchanged. 


Fires ia Drapers’ Shops.—Referring to the recent fires 
at Clapham Junction and Kilbarn, a correspondent draws attention 
to the dangers of cellulose silk, which is now largely used, and is 


’ exceedingly inflammable; it cannot be distinguished from genuine 


silk, and is used “mixed” or “whole” in braids, ribbons and 
fabrics. Naturally the presence of this substance in the neigh- ~ 
bourhood of any kind of artificial illuminant constitutes a new and 
very serious element of risk. ; 

Regarding the Kilburn fire, Mr. G. H. Oottam, chief electrical 
engineer to the b»rough of Hampstead, states that the fire originated - 
on the first floor, and on that floor the electric light was not 
installed. ; 


Electric Railway Exhibition in Russia,—From H.M. 
Commercial Attaché at St. Petersburg (Mr. H. Cooke) comes the 
interesting information that the Imperial Russian Technical Society 
of St. Petersburg propose to ee between September and 
November next—an international exhibition demonstrating the 
application of electricity to railways. 


Odessa Exhibition.—An exhibition of art, industry and 
agriculture is to be held at Odessa from May 28th to October 14th 
this year, which will be open to foreign exhibitors. Particulars 
can be obtained from the Exhibition Committee, Odessa. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExzorricaL Ravinw posted as to their movements, 


Central Station Officials.—The Sheffield T.C. has 
been recommended to increase the salary of Mr. A. CurHitt, 
superint»ndent of the E.L. station, from £300 to £315 per annum. 

The Llandudno U.D.C. has appointed Mz. W. AnrHuR Jackson, 


Wolverhampton, as joint assistant electrical. engineer. There 


were 107 applicants, 


Tramways Officials.—On Monday evening Mr. G. M. 
McDonaxp, late chief cashier to the Manchester Corporation 
Tramways, was presented with a handsome silver salver on behalf 
of the employés at the Piccadilly office on leaving to take up his 
appointment as registrar of the St. George’s district. Mr. M’Elroy, 
general marager of the Tramways Department, made the presenta- 
tion. Mr, McDonald has held a responsible position in the trum- 
ways department since the city undertook the management of the 
system in 1901. 


General.—Mr. Atrrep G. Coutis, A.M.LE.E., has 
resigned his position with Messrs. Ferranti, Ltd., and has joined 
Messrs. Cowans, Ltd., Salford, Manchester. 

Mr. W. P. Srmurrmat, M.Sc., A.M.1.H.E., has retired from the 
contracting business, and is open for an engagement either as 
partuer- or otherwise, with a firm of electrical engineers not in- 
terested in any contracting business. His private address is 65, St. 

_ In New York, on December 27th, the employ és of the Commercial 
Cable Co. presented Mr. George G.. Ward, the vice-president and 
manager, with a silv-r centr<piece as a token of tueir regard. The 
gift was embiemasical of the things bad figu:ed in Mr.. Ward’s 
litework. It represented a mermaid resting upon a rock pro- 
truding from a turbulent sea, holding aloft the earth, upon which 
the entire cable systems of- the Commercial Oable and Commercial 
Pacific Oable Companies are shown in gold. The presentation was 
made by a commiitee of the oldest members of the staff. 
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Obituary.—Mr. ArtHuR GREENWOOD.—We regret to 
state that Mr. Arthur Greenwood, M.Inst.C.E., chairman of the 
well-known firm of Greenwood & Batley, Ltd., Leeds, passed away 
suddenly on the morning of January 19th, from heart failure, at the 
age of 64 years. Mr. Greenwood had recently been prominently asso- 
ciated with election matters in West Leeds, in the Unionist interest. 
He contested the West Leeds division without success in 1902. 
Be had a wide knowledge of languages, and in charitable, educa- 
tional, and industrial affairs he took a live interest, and was very 
highly esteemed. 


CITY NOTES. 


Central London Railway Co. 


Tu report of the directors for the half-year. ending December 
Sist, 1909, states that the capital expended during the period was 
£10,390.. Compared with the corresponding period in 1908 there 
has been a decrease of £46,860 in the revenue receipts, and of 
£4,526 in the working expenses. The balance carried to net 
revenue is £62,359. After providing for interest on the debenture 
stock, and other payments, as shown by the net revenue account, 
there remains a balance of £85,939. The directors recommend the 
declaration of the following dividends:—On the undivided ordi- 
nary stock at the rate of-3 per cent. per annum forthe half-year; 
on the preferred ordinary stock at the rate of 4 per cent. per 
annum for the half-year; on the deferred ordinary stock at the 
rate of 2 per cent. per annum for the whole year. These payments 
will absorb £50,657, leaving a balance of £35,282. The directors 
recommend that £2,040 of thissum be credited to the reserve fund, 
increasing the total ef the fu.d to £100,000, the balance of £33,242 
remaining to be carried forward. The number of passengers 
carried, including those using through tickets and the cheap return 
tickets issued before 7.30 a.m., is as follows :— 


Half-year ending Half-year ending 
June. . December. 


Year. Total. 
29,886,489 20,721,508 48,057,997 
1907 .. os 20,260,871 16,646,620 86,907,491 
1908 .. ee 19,901,750 21,996,623 41,898,873 
1909 .. .. 18,989,109 19,894,285 88,383,894 
Total number carried .. 896,218,712 


An Imperial and International Exhibition was opened at Shep- 
herd’s Bush in May last, and was closed in October. A substantial 
number of passengers were carried in connection with it, but, com- 
pared with the corresponding half-year of 1908, which included 
traffic to and from the Franco-British Exhibition at Shepherd’s 
Bush, there was a decease of 2,602,338 pasrengers in the half-year 
ending December last. A Japan-British Exhibition is to be held 
at Shepherd’s Bush during the current year. It will, doubtless, 
prove attractive to the public, and result in a considerable acces- 
sion of traffic to the company’s railway. As reported to the meet- 
ing in August last year, a system of penny fares for short distances 
was established in March, 1909. That traffic is steadily developing, 
and in the last balf-year 3,326,655 passengers were carried at the 
penny fare, yielding a gross receipt of £13,860. The number of 
workmen carried during the half-year at the return fare of 2d. 
show a decrease of 208,706 as compared with the corresponding 
period. The diminution is apparently due to the lessened 
activity in the building and other trades in the district served by 
the railway. The Bill for the extension of the Central London 
line from the Bank Station to and under the Liverpool Street 
Station of the Great Eastern Co., with a connection to the adjoin- 
ing Broad Street Station of the North-Western Co., and including 
provision for subways in Holborn and in the City, received the 
Royal Assent on August 16th last. The arrangements for the con- 
struction of the extension, &c., are under consideration, and the 
proprietors will in due course be asked to pass-the necessary 
resolution for the raising of further capital for this work. 

Tram AND CaR-MILEAGE.—PassENGER TRaiNs. 


Montreal Light, Heat and Power Co.—The directors 
have declared a dividend of 17? per cent. on the paid-up capital 
ees ene 7 per cent. per annum for the quarter to 

Prospectuses.— Malayalam Rubber and Produce Co., 
Ltd.—This company has been offering an issue of 299,500 shares of 
£1 each at par. The property is situate in Southern India, and 
(Pe Rubber  Botate, Le. This company has been 

er com 
offering 36,000 shares of £1 éach for subscription. 

Stock Exchange Notice.—The Oommittee have ordered 


the undermentioned securities to be quoted in the Official List :—. 


County of London Electric Supply Co.—Further issue of £50,000 
4% per cent, debenture stock. 

Liverpool Overhead Railway Co.—The accounts for 
the half-year show an available balance of £8,966, and the 
directors have resolved to recommend payment of dividends at the 
rates of 5 per cent. per annum on the (1892) preference shares, 


. and 5 per cent. for the year onthe (1900) —— shares, 
forwar 


leaving a balance of £4,614 to be carried 

Westminster Electric Supply Corporation, Ltd. 
—A dividend st the rate of 10 cent, annum has been 
announced for the half-year ended Bocembet Ret : 


Chatham and District Light Railways Co. 


TE directors’ report for the half-year ended December 31st, 1909, 
shows that the revenue was £23,715 and the expenses were £12,980, 
£10,734, less rent of Rochester Corporation lines £1,872 and 
interest. on debentures £1,234, leaving £7,629 plus balance brought 
forward from June 30th, 1909, £1,730, leaving a balance of £9,359, 
Of this amount £4,000 has been transferred to reserve for deprecia- 
tion, and the directors recommend that the balance be disposed of 
as follows:—£2,940 to dividend at the rate of 5 per cent. per 
annum on the preference shares for the half-year, £2,120 to dividend 
at the rate of 2 per cent. per annum on the: ordinary shares for the 
full year, £299 to revenue new account. The traffic receipts show 
an increase of £763 over those for the corresponding half-year of 
1908, whilst there is a reduction of £949 in the expences. 


Half-year Miles Passengers ‘Traffic Average Car No. of 
ended, open. carried. receipts. fare. milesge. cars, 
June 30th, 1908 14°37 8,740,297 £18,650 1:20 501,771 45 
Dec. 31st, 1908 1498 4,857,745 22,282 1°22 597,398 45 
June 30th, 1909 14°98 4,038,327 19,787 1°18 561,758 45 
Dec. 31st, 1909 14°98 4,712,205 45 


117 582,637 


Direct United States Cable Co., Ltd. 


Mr. E. M. Unperpown presided at Winchester House, E.C, on 
Tuesday over the meeting of this company. 

In moving the adoption of the report (see ExzctRicaL Review, 
January 21st, p. 107), the Cuarnman said the revenue-for the six 
months ending December 31st, after deducting out-payments, 
amounted in round figures to £60,338. Working and other expenses, 
including income-tax, but exclusive of cable repairs, absorbed 
£25,290, leaving a balance of £35,048 as net profit, making, with 


' £3,595 brought forward fromthe previous half-year, a total of £38,643, 


This it was proposed to appropriate as follows: Interim dividend of 4s, 
per 8hare for tne quarters ending September and December, £7,500 
to reserve fund, and to carry forward £6,859. Compared with the 
corresponding period of 1908 the reserve showed an increase of 
£4,003, which naturally arose from the fact that business had 
improved during that period, and they trusted this would con- 


tinue. The working expenses in London and at the stations . 


showed an increase in London of £78 and ai the stations of £135, 
which was due to automatic increases in the salaries of the staff. 
The total expenses of the half-year amounted to £25,290, as com- 
pared with £25,357, showing a small decrease of £67. . The 
most important thing they had to consider wes the 
teserve, and there was little to be said on that but 
what was highly satisfactory. During the period under 
review the reserve fund had been: charged with £4,514 
for maintenance of cables, which contrasted favourably with 
1908, when the cost was £11,043. They had also charged £1,500, 
which was used for purchasing land at Ballin:kellig’s station. On 
the other band, the accounts had been credited with £9,445 for 
interests on investments, and £499, which was profit made on 
varying the securities, A sum of £7,500 had also been appropriated 
from revenue, so that the fund stood at £521,698, as compared with 
£510,267 on June 30th. The investments at cost appeared in the 
December balance-sheet at £554,489, as compared with £533,005 in 
the June balance-sheet, an increase of £21,484. The book 


‘value of the investments, after deducting £40,000, which was 


set aside in June, 1907, as a contingency fund for depreciation 
of securities, was £514 000, but this value, it was satisfactery to 
know, was nearly £11,000 below the present quoted middle prices 
of the securities, The company’s cables were in good working 
order, and the January receipts up to date were in excess of those 
for January, 1909. With regard to the reserve fund, as they knew, 
their cable was a very long one, and it passed by the shores of 
Newfoundland and reached its final point at Halifax. The board 
had under consideration the question of landing the cable on the 
shores of Newfoundland. -If this was done, the cable, which would 


_ be remitting the Atlantic messages, would be shorter, and could be 


worked at a greater speed, which would be an advantage, not only 
to the company, but to their fellows in the pool. . A further 
advantage could be that if they had at any time to replace the 
main cable, it would be cheaper, from the fact of it being 
shorter, and they thought it could be replaced at a figure equal, if 
not less, than the amount standing in the reserve, ~ Ye 

Sir James Panpse, Bart., seconded the motion. 

Several shareholders asked whether it was intended to go on 
adding to the reserve in face of the statement made some years 
ago that the fund would not be increased above £5v0,000 ; and, 
further, whether it was contemplated that the cable would have to 
be renewed before ont: 

The Onatnman said it was true that some years ago he stated that 
they would not increase the reserve fund above £500,000, but that 

uestion had been affected by the drop which occurred in all first 
Son securities, The contemplated alteration of the cable would bring 
the fund below £500,000, as it was estimated this would cost 
£40,000. At present the cable was in good working order. It was 
like the Highlander’s knife which had had a new handle, and 
several new blades. Whenever repairs were needed they had 
inserted new lengths of cable, and the main cable was in perfectly 
ood condition at the present time. The question of the share- 
ders benefiting from the earnings of the reserve fund would not 

be lost sight of. . 

The report was carried. ; 

The Onarnman referred with t to death of 
the secretary and general manager for over 30 years, and sai 
future instead of combining the offices, 
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City and South London Railway Co. 


Tax report of the directors for the half-year ending December 31st, 
1909, shows that the receipts from all sources for the past half-year 
have amounted to £89,885, and the cost of workicg has been 
£41,275, leaving a profit of £48,610. Inclusive of the balance 


prougat forward from Jane 30th last, the net revenue account shows , 


an aggregate total of £50,021. After making provision for the 
debenture stock interest, rent charge, and the transfer to the 
renewal fund of £1,500, a balance remains availablé for dividend of 
£33,963.. Out of this sum the directors recommend that the full 
dividend of 5 per cent. per annum be paid on the preference stocks, 
1891, 1896, 1901 and 1903, and that a dividend at the rate of 1? 
per cent. per annum be paid upon the consolidated ordinary stock 
for the half-year, leaving £712 to be carried forward. The follow- 
ing table shows the number of passengers, exclusive of season ticket 
holders, carried, and dividends paid in each half-year :— 


Passengers Dividend % 
(exclusive of (including per annum on 
8. T. holders), 8.7.), ordinary stock. 
June 30th, 1908 .. 10,891,585 £83,475 1 
December 81st, 1908 we 10,631,336 81 1 
June 30th, 1908... oe 11,227,179 84,246 1 
December 81st, 1909 .. 11,284,074 84,469 1 


Total since opening ofline 284,893,650 £1,856,626 ~ 


The competition with which the company has to contend has 
been intensified by the further electrification of the L.C.C. tram- 
ways during the past half-year. The directors, nevertheless, report 
an increase both in receipts and in the number of passengers 
carried. The directors after due deliberation decided on re-arrange- 
ments of some of the fares and of the price of season tickets 
between certain points, which came into operation in the middle of 
October; and the results are satisfactory. In order to meet the 
convenience of the travelling public and to come into line with the 
connecting companies, the directors, in conjunction with the:Great 
Northern and City OCo., considered it desirable to commence.an 
earlier service on Sunday at 8.15 a.m. instead of 1140 a.m. as 
hitherto, This new service, commenced on August ist, has well 
justified the trial. A B:ll has been deposited by the Metropolitan 
Railway Co. for powers to construct a low-level subway to link up 
that company’s station at Moorgate Street with this company’s and 
that of the Great Northern ‘and City, whereby passengers will be 
enabled to interchange without coming to the surface; a con- 
venience which cannot fail to be appreciated. The cost of con- 
struction will be borne by the three companies in equal proportions, 
and ia compliance with Standing Orders the Bill will be submitted 
for approval at the special meeting to be held at the conclusion of 
the half-yearly meeting. The drawings and specification for the 
high-level subw-y at the Bank station, mentioned at the half-yearly 
meeting in July, 1909, are being prepared ; and the contract for the 
construction will be entered into shortly, Mr. Stuart Wortley 
offers himself for re-election as a director. — 


MILEAGE,—PAssENGER TRAINS. 


Half-year ended December 8lst, 1909 ., «» 702,895 
” ” 1908 .. 684,691 


Metropolitan Railway Co. 


Tum directors report that the total receipts for the half-year 
ending December 31st, 1909, amount to £390,756, and the expenses 
to £205 654, leaving a profit of £185,102. Compared with the 
corresponding half-year of 1908 the receipts show an increase of 
£7,157, and the expenses an increase of £3,610. The net revenue 
account, after providing for the interest upon the debenture stocks 
and other fixed charges and for electrical depreciation, shows a 
balance of £139,098, which will permit of the payment of the 
dividends upon the preference stocks, and leave a balance of 
£34,587 available for dividend upon the ordinary stock. The 
directors recommend the proprietors to declare a dividend upcen the 
ordinary stock, for the past half-year, at the rate of £1 per cent. 
annum, and to forward the balance of £5,927 to the next 
alf-year’s account. The Surplus Lands Committee announces that 
the dividend on the surplus lands stock, for the past half-year, will 
be at the rate of £2 15s. per cent. per annum. The passenger traffic 
of the railway continues to show a satisfactory development, and, 
notwithstanding the very large falling-off in the number of visitors 
to the Exhibition at Shepherd’s Bush during the past half-year 
compared with the corresponding period, the receipts from 
passenger traffic have increased—a fact which is to some extent due 
to the popularity of the new through-train service between the City 
and stat on the Aylesbury and Uxbridge extensions. The 
parcels traffic also presents a marked improvement; while as 


regards goods traffic, the opening of the new depét near Farringdon ~ 


Street on November 1st last has resulted in a substantial accession 
of business, The Imperial International Exhibition at Shepherd’s 
Bush failed to secure the amount of pa e accorded to its 


tronag 
ees the Franco-British Exhibition; but there is every 


elihood that the Japan-British Exhibition, which is intended to 
be held on the same site during the present year, will be highly 
attractive, and that this company will benefit therefrom. A Bill is 
being promoted in the ensuing Session of Parliament for a further 
extension of time for enlarging and improving Baker Street station ; 
also for the construction of a subway at Moorgate Street, to connect 
that station with those of the Oity and South London and Great 
Northern mag Railways, and for other The North- 
Bast way Oo, have deposited a for an extension 


of time for the construction of their railway, and for power to 
enter into agreements with this company. These Bills will be 
submitted for approval at the special meeting following the half- 
yearly meeting. The new station at Dollis Hill, between 
Willesden Green and Neasden, was opened on November let last, 
and is proving a source of additional revenue to the company. The 
installation of automatic signalling on the Inner Circle has greatly 
facilitated the working of the traffic, and a contract will shortly 
be let for an extension of the system to the section of the line 
between Baker Street and Neasden, The progress of the traffic 
carried on the railway is shown in the following table :— 


Gross receipts 
for passengers, 
Passengers. goods, &c. 

1904 94,436,498 881,221 
1905 95,694,616 832, 
1906 384,766 681,268 
1907 96,859,108 640,838 
1908 99,846,735 680,357 
1909 99,961,997 696,881 


STaTEMENT OF TRAIN-MILEAGE, 
Half-year ended Half-year ended 
Deo. 31, 1909. Dec, 31, 1908. 


Steam passenger trains .. 184,828 148,454 
Electric 4, 1,682,749 1,716,808 
Steam goods and mineral trains ‘ .. 81,516 . 89,926 
tric ” ” ae 886 _ 


American Electrical Combine. 


Tux Financial Times publishes the following:—* 

“It is stated on good authority that negotiations are on foot for 
the amalgamation of the General Electric Co. (of New York) and 
the Westinghouse Electric and Manufacturing Co, _ If successful, 
these negotiations will probably be followed by an international 
combination of electrical undertakings which would have the support 
of the Morgan interests. The General Electric Co. and the Westing- 
house Electric and Munufacturing Co. have worked in close co- 
operation since 1896, an arrangement having been entered into in 
that year by which the advantages attaching to the patents owned 
by the two undertakings were ‘pooled.’ Since then the relations 
between the two undertakings have been further consolidated, and 
there is now very little business undertaken by the one in which 
the other does not participate in some way or another. In order 
to facilitate the final drawing together of the two businesses, it is 
believed that Mr. George Westinghouse, who is not altogether in 
accord with his colleagues, will retire from the board of the 
Westinghouse Co., and that thereafter matters will be arranged 
as speedily as possible. It is rumoured that a third undertaking 
will be included in the combination, but there is at present no 
evidence in support of this theory. A particular feature of any 
scheme of capital consolidation of the General Electric and 
Westinghouse Companies will be the method adopted of dealin 
with the convertible debentures outstanding, which cannot be pai 
off except on very liberal terms. The conversion rights are very 
valuable, and holders are not likely to forego any of them. On the 
contrary, it seems more probable that those concerned will insist on 
converting into ‘assenting’ or capital stock, as the case may be, 
which they have power to do at any time after the commencement 
of this year in the case of the Westinghouse Co., and as from 
June Ist, 1911, in the case of the General Electric Co.” 

It is reported that “the Westinghouse board of directors have 
given their president, Mr. George Westinghouse, six months’ leave 
of absence.” According tothe Daily Telegraph, insiders say that 


. this foreshadows “ the first combination of the General Electric Co, 


and the Westinghouse firm, and a second international combination 
of the electrical firms financed by the Morgans, President 
Westinghouse vigorously fought these schemes.” 


Anglo-American Telegraph Co., Ltd.—The directors, 
after placing £10,000 to the credit of the renewal fund for the half- 
year, will recommend, at the mee to be held on February 4th, 
the declaration of the following dividends:—A balance dividend 
of £1 7s. 6d. per cent. upon the ordinary consolidated stock, and a 
balance dividend of £1 10s. per cent. upon the preferred stock, both 
for the year ending December 3lst, 1909; .@ first and final 
dividend of £1 5s. per cent. upon the deferred stock for the year 
ending December 31st, 1909, all payable on February 5th next, less 
income-tax. After paying the above dividends, £1,894 will remain 
to be carried forward. The above dividends, together with those 
already paid, will amount to £3 12s. 6d. per cent. on the ordinary 
congo stock, £6 per cent. on the preferred stock, and £1 5s, 
per cent. on the deferred stock for the year 1909. 


-_-Power-Gas Corporation, Ltd.—At the annual meeting 
held in London last week, Mr. Alfred Mond eaid that the result of 
the year’s trading was a profit of £3,779, which was £1,500 better 
than last year. The general engineering business had been better, 
and they had booked some good contracts, including one of £60,000 
for the Calcutta Corporation, which was in course of execution. 
At the present time there were orders in hand sufficient to keep 


the works well mere for at least 12 months. Trade generall 
the last six months, and when the litical 
turmoil had od dows, aftaize Would have of 
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ELEOTRIO TRAMWAY AND RAILWAY STOCKS AND SHARES. 


“Muesday Afternoon, 


litical excitement last week, 
Pree rising to a giddy height of politic 
Fort | Receipts for | No. por = Stock Exchange markets have subsided. into more workaday : 
the of | Total to date, ff ace of ‘mere sentiment, 
Kaocality. | wks. open. mood, and prices, advanced on the effervescen 
Inc. receded when it grew apparent that actual business 
| Jan. 19 9,898 + 46,725 up the exuberance produced by the be ph to 
Birkenhead. is 137788 900 42 217,409 + °° Rubber shares are w of the Mincing Lane 
+Blackpoo wd |. 99] 414|— 19 marke ing. Reasonable 
Blackpool-Fleetw’d | ,, 16 | 4,694 584/42.) 97, + 724) 2% | tations have again been soaring. 
Brit, Elec, Trac, Co, 499 |4 2 499 |+ 57 | 8°65). flowing tide of the big 
Airdrie .. 14 811 |— Tt 811 |— 7 oe ‘ 
Devonport «| 1,985/+ | 92 (10-95) with previous santicipations, blie likewise’ The result 
| 123/725) .. ma itan dividend, given here last week, has had no 
419|+ 9] 8 | | of the Metropolitan i tock, although the 
Hartlepool 165 |+ 2 165 + ffect upon the price of the Ordinary s 
Kidderminster .. 17 278 ee farther enec po which is all the more curious 
Rothesay +. | 9\° | 8:17] .. ies as the London ; 
1485/4 |+ | of the unusual number of people that must have been 
t ay 68 | 8°75] moving about. Underground Electric Income bonds are ‘ 
ath | 62/+ 11} 8 Railway is about asdis- 
l-important point, 
157 | Tegards the a ef Iternating current 
» 16) 2,220 1 used has, since the 
ant 1,882 117] 16 | t be reported.” - 
. ” 40 — 4923 oe oe ‘ e 
Dundee | 1'8701+ 801 4 42,859 |+ 4, teady prozress. Centtal London Ordi 
Exeter | 92.509 |+1,108 | 871,086 |~ 6,796 a point, the dividend here tha 
546 |+ 8,673 | 28°5 mak 3 per cen 
Tikeston 9 | Bet 105 | d the Deferred about 43 per cent., 
Iikeston = «+ 651 |+ 49143 | 17,060/+ 272 cent. on the money, an 
Ipswich + 20) 85 + for the accrued dividends in the prices, hat | 
ted 19| 9,966|+ 8 | 8 fally up to expectation is t 
Lancashire United 99 | 771) 49 | 289,954 9,180 Another dividend which has ch has declared 25s 
| 21800 |+ | “ap |. “age | 100 stock, against year ago, 20s. in 1907, and 35s, 
gondon United ..| 22 | 10,603 |+ gall |+ = 86) im 1906. ‘drop in’ the American market. 
wie |— 112 | | 166,897 |— 1, Direct Unite ap Great 
Newoastle .. | 7 76 | 42 | 27,529 |— 50.) 14°} ments in the Hastern group. ‘ 
| 5, 1,261 78.816 |— 8,977 |28°T5| .. me or two modest improve’ an 4 
ee | | 11,107 |+ 682 8|..-| telephone iss ic Traction descriptions have I 
3 996} .. | 499 | 24003/+ 48] .. occurred in the Debenture their better prices. 
oe ¥ we oe oe e share 
19) 704 80 in the traction 
162. higher on a * 924. 

8 0 + 835} 4°95) .. io Trams sharply t and Power,'on the other hand, are 2 
Gen, London Bly... } 11,140 11,820 |+ 295 19°75 | .. British Columbia Electric y 
Bly: | | i} |. Supply shares are more is a 
Py. |" 19,510 [+ 00 3 | 48 ever, and the ag | 
Overh'd 28 | 2,673 151 da fall of in Westminster Preference. d practically a 
Merscy Rs bese "116 |+1,188 | 8 the deducted interest. TI been demand for a 
| | al in just as quiet case, There has been ¢ 

land .. 419 | 51 131,116 |+ 7,047 | .. itish West house urs 1 = 


* Compared with the corresponding périod of 1909. . + One‘week-only, 
+ Includes horse, steam and other rece ipts. § One month, shares at present. 
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910. 
SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
: Btock “Basiness done 
week, of | Dividends forthe lass | sing week ended | Mise +/ Present 
kaday Issue, Bhare, four years. Jan. 18th Jan, 25th. | | Fall —|per cent, 
back i Amazon Telegraph Co.’ to - ee 
polls, 181,551,400] American Telephone Cap, Stock ..| $100 8%/18% 18% | 141 —148 141 —143 | 
lic to 968,000,000 }{ Do  Collat. Trust, 4% $1000 | 4% 14% /4%/4%| | 9 OH] | 
ed. 558,460 Anglo-American Telegraph | Stock 2% £8 38% — 62 + 616 0 
sider- ‘8,220,770 | Do, do, 6% Pref. ee: |: Shook % 16 6 6 % | 1004—101 1003—101 61711 
B,220,770 do. Def | Stook | 12% | 1 | 95/-| 21 213— 21 515 0 
Lane 47,725 Anglo, Portageese Tel., 5 % Mort. Deb. Stock Red, | 100 | 5 5 | —108 101 — 103 : 417 1 
abber “44,000 | Chili Telephone, Nos.10 44,000 .. ..| 56 18%). Sxd | 8 5 00 
é 9,431,860 | Commercial Cable, Stlng, 600 year 4% Deb. Sk. Red, | Stock | 4 4 4% — 88 85 — 88 873 863 410 11 
nable q 16,000 Cuba Telegraph ee oo ee ee oe oo 10 % | 6 6 83- % Bae o% 699 
80,000 Do, do. | 44% | 99 —101xd | 99 —1¢1 491 
abber | 4,000,000 stock | 7% | 7% | 7 gs | 138° 1993 | | 6 211 
,000, | Do. Pret. | | 84% | 84% | 84%] 84 — | £5 — 67 86 41-5 
1,896,706 Do, 4% Mort. Deb. Stock, Red. | Stook | 4% 4% | % | 102 —104 —104 8 16 11 
eve 800,000 | Hastern Extension, Australasia, and China Tele | 10 12 — 124xd | 124— 12% 12%) 5 910 
the 152,400 Do, % Del vo ee | Btook | 4% 14%] 4 103 —104 1024 — +4 | 816 7 
181,197 | Globe Telegraph and Trust .. ..  .. «| 10 103— 1¢ 1 10 561 
h the 150,000 | Great Northern Telegraph, of Copenhagen.. ..| 10 (20 18 | 80— — 30} 516 2 
rious. 6,0001| { Halifax and 100 | 43% | 44% | 48% | 44% | 983-1003 £8} - 1004 497 
ry is 880/400 | Mackay | | 4 | | | 4438 
,000,000 | Do. 0. 4% Cum, Pre, 723 —83 78 — 83 416 5 
ction 894,190 | Marconi’s Wireless Telegraph... .. 1 N Nil ij 16/. Nil 
72,680 | Monte Video Telephone Co.,Ltd. Ord, 1 |6%|6%/6 68 0 
com- 86,492 Do, 0. lo, 6%Pret. 1 6 6 8 
ti 2,225,000 | National Telephone, Pref. Stock .. 100 |6%|6%/6 107 — 107 1084 1073 | 107 510 7 
15,000 | Do. Pre. 10 4/64 1 iog | 591 
wer. 960,000 | Do, do. 6 % Non-cum, 8rd P,, 1 to 250,000 6 Bra—_ 524 4711 
2,000,000 | Do, do, Deb. Stock Red, | Btock | 84% | | 98 —10) 93 | | | 810 0 
1,988,598 | _ Do, do. Red... ..| 100 |4%/4%/|4%| 4 99 —101 99 100g 819 8 
it 34, 179,818 Oriental Telep. and Hleo, 1 t0 171,604, fully 18 14 1g— 
60,000] Do, do, Pref, 16%16% 16 | 5 414 9 
99,100} Do. do. do. 4% Red. Deb, Stock ..| 100 |4%/4%/4%/4%] £6 — 88xd — 88 41011 
stem 400 | Pacific & European Tel.,4% Guar. Debr.,1101,000| 10 (4%/4%/4%/ 4%) 98 -100 {8 —10) 400 
120,000 | United River Plate Telephine.. .. .. ..| 6 |8%|8%/8 Txd| 7 638 512 38 
nnot 40,000 Do. 56% . Pref., Nos. 1 to 40,000 6 5g— 4g— 5627 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 3 % | 2% | 24% 1gj—_ 1 1y— 1k 816 4 
150,000 | Do, 4% Debs., 1 to 1,500 guar, by Braz.Bub. Tel, | 100 |4%/14%|4%/4%| 98 —KOxd | 98 —100 400 
e the 207,980 | Western Ltd., Nos. 1 to 207,980... 10 |7%|7%|7 183 — 143 13g— 14% 14 | 418 8 
4% Deb. Stock Red. 100 |4%|4% 4% | 101 —108xa | 161 — 817 8 
i the West India and Panama Telegraph .. .. 10 | Nil | N 35 38 | Nil 
4 
ry 84,568 Do, do. 6%Cum.1stPref. .. ..| 10 |8 % — % 611 6 
4,669 Do. do. 6%Cum,3nd Pref. ..| 10! Nil 8— 9 8— 9 3; 613 4 
sport 80,0003 Do. do, ..| 100 |6%|5%|5%|5 %| 100 —102xa 418 0 
per : 
pe : ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. | 
kin; : 
that 500,000 Do. 5% Qnd Pref., 800,001 to 1,800, Ble le 4%, | 44— 4% | 880]... Bll 
978,280 Do. 4 | — 92 xd| 904— 92 903 470 
1258 882,887 | Auckland 5 % lst Mort. Deb, Stock ..| we 102 —105 xd| 102 —105 «| 8 
480,000 | Babcock & Wilcox, 1 to % % |20 — 4. 93/9 | 93/18 | | 4 8 9 
8 100,000 | io. Cum. Pref.,1%0100,000 ..| 1 |/6%/6%/ 6 1 1; 
60,000 | British Aluminium, Ord.,1040,000..  .. 6 |7%|/7%/ Nil| Nil 
60, Do, 10. . Pref, ee oe ee 6 7 34% 1 a 13 ee ee 10 0 0 
rket. 40, Do. » “A"6% Cum, Pref, .. 5 |6%/6%/6%| - 8 - 8 6 6 
are 12,897 Do. do, 4% Funding Certs, ., ee 6 4 4 2 ts 
124; % h Leven Debs. ..| 100 | | 54% | 54 §7 —100 97 — 100 | 510 0 
treat 600,000 | British Columbia E. Rail Def. Ord. | 100 16% 8 % | 141 —145 M1 — 45 510 4 
400,000 | Do,  Pref.Ord. Stock .. « 10 |5%/5%| 6%] 6% | 12 121 —125 193 | 19 | 416 
any 400,000 | Do, Cum. Perp. Pref. Stock .. ..| 10 108 —111 xd/ 108 —1iL 109 | 1093 410 1 
rust 288,000 1st Mort. Debs.,1t06,250.. ..| 40 102 —104 102 —104 467 
212,600 | — Do, Vancouver Power Debs., 1 to 2,200 | 100 4 % | 100 —108 xd} 101 —1¢4 1034 +1 4°6%:- 
a the 188,801 | British Traction Sag i 13 Nal 
161,487 Do, do. 6% Cum, Pref, ..  .. 10 6 8 4 4 815 0 
1,478,658 Do, do, 6 . Deb. e» | Stock | 6 6 : 5% oe 87 — 90 83 — 9L 914 89 +1 5 911 
have 986 | Do, do, % Deb, Stock Red. | 100 | 44% | 44% | 44% 65 — 69 67 - 71 (7 664 | +2 66 7 
100,000 | British Insulated and Helsby Cables ee | |10 7 R- 1% In| TRE 610 5 
g 4, Do, Go. 6 6 |6 6 6 611 2 
ices. 600,000 | _ Do. do. 44 % 1st Mort. Deb. Red... | 100 4 101 —104 108 —106 42 | 4 411 
ket 204,9402 British ‘Thomson. Houston 44 % lst Mort. Debs. .. | 100 44% | 89 — 94 89 — 94 416 9 
1,916,868 | Do, Mort. Deb. Stock" .. | 100 | 4% | 4% | 4 % 46—t0 xd} 47— 61 +1 | 71610 
,000 |tBrowett, Lindley & Oo., 1 Nil it, os Nil 
are 50,000 |t Do, 6% 1 Nil | Nil | Nil 14/6 to 14/6 to oo Nil 
and 140,976 | Brush Hlectrical Engineering, Ord., 1 to 106,781 | Nil| Nil| Nil o— Nil 
200,000 | Do, do, Non-cum. 6% Pref... ..| | Nil| Nil| Nil 0.— o— 1/6 Nii 
here ‘ 195,0002| Do. do, Perp. Deb. Stock | Stock 4 % 41 — 46 41 — 46 915 8 
195,001} _ Do, do, Peip, 2nd Deb, Stock.. | Stock 25 — 29 25 — 29 15 3 0 
shen 187,610 | Calcutta Trams, 1 to | 6% | 48% 44— 6 6 96/3 | 91/8 
45,804 Do; 5% Oum. Pret., 6 |5%|5%|5 4% xd 4% 92/6 
elds, 850,000 Do. % Ist Deb, Stock... ..| 100 43 44% 99 —102 xd} 99 —102 
“per 85,000 ler’s Cable struction shares 6 [16 15 10 — 103 10—1 104 os 619 4 
ocks 491,229 Cape Trams., 1 oe oe oe 1 il il il 
| for ,000 | Castner- 100450,000 .. | B % - 2h 49/- | 476 500 
ints, 910,158 Do. 43 % 186 Mort, Deb. 100 | 44 4 | 105 —1¢8 105 —108 814 1 
890 690 | Central London Railway, Ord. ee we | Stock | 4% | B % | BY 6 — 65 — 67 653 | —i -| 417 0 
wise 564,655 Do, .. do. 4%Pret, Stock .. .. | Stock |4%|4%/| 4 | 86 88 86 — 88 87 | 41011 
554,655 Do. do. Det. | Btook a | 48 — 60 48 — 50 48 ig | 6 00 
1,480,000 | City and South London WAY = we | Stock | | 13% - 88 5 4 6 
100,000 { £100, and of Red | 5%] 8 - 88 — 91 
* Unless otherwise stated, all shares are fully paid. From Manchester Share List. 
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SHARE LIST OF 


ELECTRICAL COMPANIES, Continued,» 


- ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —({Continued) 


ii Closing Closing Business done +| Présent 
Present MAME, — Dividends for the Quotations Quotations week ended or Yiela 
Issue, |. Jan. 18th. | Jan. 25th. | Jan, 95th, 1910. | Fall —| per cert, 
* | | 1908. | 190 1-4 Lowest 5 
980,000 | Dick, Kerr & Oo.,110 960,000... .. 1 |l0 % % | 6 & 
60,000 | Dublin United Trams. (1896), 6 % Pref.,110 60,000; 10 |8%|6%/|6 1 4 
17,389 Do, A” shares, 01—017,189 .. 6 Nil .. 64 — 69 ag 
807,895 Do, 4% Deb. Stock Red,.. ..| 10 |4%/4%|4% 
67,720 Do, 6% Deb. Stock Prov, Certs.allpd. | 100 | 5%| 5 Nil 
113,100 | Bleotric Construction, 1 to 112,100... | | Nil | Nil | Ni i 
81,890 | Do, do. 17% Cum, 3 
18,000 | Gt. N. & City Rail. Pref. Ord. 4%, 78,000 10 | | as 
96,000 | Greenwood & Batley, 7% Cum 1% +a | 41610 
80,000 Do. ort. ba. ee ee 100 5 12 — 1 517 8 
150,000 Do. do, Mort. Deb. Stock | Stock 44% | 4 15 — 163 ib ‘ aoe ek 
60,000 | India-Rubber, Gutta-percha & Telegraph Works.. lo |9 10 % |10 Nil 
87,600 |+Liverpool Overhead Railway, Ord. .. .. °..| 10 | ™ 8% | N t 
10,000 do. Pret., fully paid ee 10 5 5 5 % la— Nil 
600,070 | London United Trams. (1901), 1 3% | Nu Nil 
899,980 | Do, do. 60,008 to 100, 10-15 2 | | 16 15 10 
125,000 Do. do. Cum, Pref., 1 to 125,000 10 5% : 
1,649,980 4 % Ist Mort, Deb. Stock ., | 100 | % | 4 
6,184,062 Consol me: | 87 — 69 | 319 9 
814,016 Do. do. Defd... 1 il | Nil | Nil 
600,000 Do, do, 5% Cum. Pref. .. 1 414 9 
595,600 Do. 44% Deb. Stock Red. | 100 44% | 43 1303 —1824 | | 
$10,823,200 | Mexico Trams Co., Common Stock .. 44 934 5 510 
$9,000,000 ist Mort. 50-year 5% Gld. Bds,| .. 
945,000 Do. 44% Deb. Stock .. | 100 | | | — 580 
,850 | Telegraph Construction and Maintenance... ..| 19 15% | 99°—101 819 38 
140,000 __ 4% Deb. Bas., 1 to 1,500 Red., 1909 | 000 | 101 —103 418 0 
2,800,000 Do, do, mds .. ee ee ee 44 34 can 86 — 85 84 
4,900,000 Do. do. 6% Income Bonds oe oe ee 
145,495 | Do, & ist Mort, Deb. Block 4% 4 | 7 ; 
ELECTRICITY SUPPLY COMPANIES. 
15,000 Bromley (Kent) H.L.. & P., 1 to 15,000 = 4B Y 
70,000 do. 1st. deb. stock .. lov ag 94 7h 618 
400,000 | Central Electric Bopply 4 . Btock ..| 100 | 4 4 3). 81/8 sil 
£0,000 Do, City Undertaking 44 % Cum. Prf, 5 96 - 99 964 4 010 
446,786 Do. do. 4% Deb. Stock Red. | 100 % | 4 th : 600 
49,486 | Chelsea Hlectricity Supp! % | 98° —101 491 
175,007 Deb. Stock Red. .. | Stock | 44% 103 oll 8 
70,596 | City of London Elec, Lighting, Ord. 40,001—110, 606 10 % | 6 : 1g 419.4 
40,000 Do, 6 % Cam. Pref.,1t0 40,000 .. |6%/6%/ 6 | 120 190 —194 4 408 
400,000: Do, 5% Db. Stk. | Stock | | 6 2 : 43838 
800,000 Do. 43% %nd.Db.Stk. .. wu | 4% 48% | 4b 4 5.0 0 
60,000 do, do. . 5% Pref. .. 5 15 5% 98 — 98 B76 
950,000 Do. do. do, 5% lst Mtg. Deb. | Stock 8 5 0 
40,000 | County of London Hlectric Lighting, Ord. 1—40,000 | 10 5% | 5 % 11 5 710 
55,000 6 % Pret., 40,001—60, 10 6% | 6 1055 
#00, 0004 Do. do. Stock | Stock | 101 — 
,000 | do, 2nd. Deb. Stock .. | stock 2/6 be Nil 
PP 000 | Edmundson’s Electric ration, Ord. Shares . 5 Nu 10/9 Nil 
£0, 00 do. Cum. Pref... .. 5 Nil| Nil | .. 59 ig 4a 710 0 
480,600 Do. do. 44 % 1st Mort. Deb. Stk. | 100 44% | 48 83 
$8,160,000 | Electrical Dev.Co.of Ontario, 5% 1stMtg.Gold Bnds. | $500 5% 6 12 lu 
10,000 | Foikestone,1t0 10,000 .. .. oe 5 | BR 54 4138 0 
10,000 6% Cum. Pref, .. .| 6 |6%|5%|5 | 97°—100 410 0 
$1,876,000 | Kaministiquia Power Co.,6% GoldBnds. 100 | .. | .. | 1014-1 
21,000 | Kensington and Knightsbridge Electric Ord, o {10 10 95 — 98 95 — 98 418 
90,000 do. do. 4% Deben. Stk. | Stock | 4% | 4 4%] 2% 9 
111,000 | London Bleotric Supp cation, One| 8 14% | 3 600 
5 ‘0. see 4 
Do. do, Ist Mort, Deb, Bik, Hea. | Stock | & Sut 
M Electric Supply, ,000 .. é 410 0 
76,13) Bo, Cum, Pret. 5 : a4 
985 Do. ist Mort. Deben. Stock | Stock 4 
248,000 Mort. Deven. Stock Redem, | 81% | — 20 — 82 bi 6 11 
$6,000,000 | Mexican Blectric Light Co..5% 1st Mtg.Gold Bnds ; 100 |6%|5%|5%]| .. 694 xa | 67 — 69 68 
15,685,000 Do. Light and Power Co. Ltd., Common | .. | .. | 8% | | 67-69 | | 66 
$2,400,000 do. 7% Cum. Pref, Stk. | Stock | .. | .. | 7 
do. 5% lst Mtg.GoldBnds,| 100 | .. | .. | 5 
950,000 | Midland Mlectric ion, 44 % 1st Mort. Deb, | | 44% | 48% | | 
180,491 | Newcastle-on-Tyne, 1 to 187,500 6 8 8 +3 8 6 
187,600 Do. Prel., 1 to 181.500 6%15% 
North Metropolitan Electric Power Supply Co., oe oo 
426,500 Mortgages (Red.), Nos. 1 1.268} 100 66 
10,859 | Notting Hill Electric Lighting.. .. .. «| 10 1% 7%) : = 
20,000 Oxford, 1 to 96 and 407 to 20, oe ee 6 1 1 A 4 1 
60,000; Do. 4% Deb.Stock .. of | 10 | 4 4 4%] = 418 
119,694 | River Plate Elety. Co. Ord. Nos. 1 to 120,507... 1 | 23%16% 8%] .. 
,000 | Do. do, Non Cum. Pref. Nos.1 to 100,000 1 6 6% 6 33 she ¥ vs 416 
,000 do. Deb. Red. .. .. 100 56 164 
40,000 | St, James’ and Pall Mall Electric Light, Ord. ..| 6 {10% 10 
40,000; Do, do. 1 % Pref. 20,081 to 40,080; 56 7 40 
450,000 Do, do, % Deb. Stock | 100 sii Nil 
19,000 | Smithfield Markets El Supply,Ord. .. ..| 6 | Nil}. 
#5.000 | South London Blectric Supply, Ord. .. 4 18%14% .. 102 
180,100 Do. do. 5 % Ist Mort.Deb.| 100 | .. | .. | 5 
| South Met, Bleo, Lt. & Power, Ord... .. 23% | 28 61711 
142,968 Do, do, 1% Pref. .. 1 1% 476 
224,520 Do. do. % Ist Deb, Stk, | 100 44% dab 
60,000 Do. 6 46 5 5 614 8 
808,000 Victoria Falls ee « NOS, oe ee os 5 9 7 
100,000 |-~Westminsver Dlectric Ord. 5 10 % 10 —g } 8 9 
51,279 Do, do, dh % Oum, Pret, Re-| 6 
: duced trom 5% since alst Dec., 1905) | 


© GK Te 


* Unless otherwise stated, all shares are fully paid. 


+ Quotations on Liverpool! Stock Exchange, 


Bapk rate of Discount 34% per cent.. January 19th, 1910. 
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THE LOADING OF TELEPHONE CABLE 
- CIRCUITS.* 
Br A. W, MARTIN. 


(Continued from page 98.) 


THERE are several ways in which the transmission. efficiency 
of a telephone circuit may be measured, but the most. satis- 
factory in practice, ro far, is that known as the method of 
standard cable equivalents. By this method a length of 
cable, the electrical and attenuation constants of which are 
known, is arranged so that equal volumes or loudness of 
speech are received from the same instruments through it and 


the circuit under trial. The cable used asa standard of ° 


reference is called standard cable, and in this country consists 
of a copper conductor, paper insulated, loop circuit enclosed 
in a lead sheath and possessing the following electrical 
constants :— 
Conductor resistance 
Electrostatic capacity 


Minimum insulation resistance ... 


-- 88 ohms per mile of loop. 

- 0°054 mfd. per mile, wire 
to wire. 

200 megohms per mile, 
wire to wire. 


Such a loop possesses an inductance of 0°001 henry per 
mile, and if this be taken into account in calculating the 
attenuation constant by meansof the formula given for unloaded 
circuits, the value 0°108 per mile is obtained. That the 
attenuation constant for standard cable is 0:103 per mile has 
been verifietl by many experiments. Any other normal type of 


circuit’ may, of course, be selected as a standard provided its 


attenuation constant be known. In practice artificial cables 
adjustable by 1-mile steps, so that any value between 1 
and 60 miles of standard cable may be inserted, are used for 
testing purposes. Each mile section of such cable has the 
same electrical constants as a mile of actual standard cable, 
and every artificial cable used is calibrated by comparison 
with an actual standard cable laid underground ; the latter 
being adjustable, as regards length, between the limits 1 and 
100 miles by 1-mile steps. . 

The standard cable equivalent of any telephone loop may 


-be defined as the length of standard cable having the same 


telephonic trausmission efficiency as the loop under test. 
The general method. of determining these equivalents is 
illustrated by fig. 13. tT and T, are ordinary telephone sets 


ADJUSTABLE STANDARD CABLE 


LOOP UNDER TEST 
Fig. 13. 


sufficiently removed from each other to make it impossible- 


for one speaker to hear the other except through the 
telephone circuit. When the lever 1. of the switch s is in 
the position shown in the figure, the telephone circuit is 
completed through the adjustable standard cable; but if 
moved in the reverse direction, the longer springs to the 
right of the switch are forced apart, and the longer springs 
to the left are released, so as to complete the telephone 
circuit through the loop under test. By this means an 
instantaneous change-over from one circuit to the other is 
possible. Supposing the experimenter at T to have control 
of the switch and standard cable, the one at T, counts or 
speaks in a normal and level tone until the observer at T has 
so adjasted the length of standard cable that no difference 
in the volume or loudness of speech received can be detected 


- whether the standard .cable length or the circuit under test 


*4 yead before the Institution of Post Office Electrical 
ngineers on January 11th and Febraary 8th, 1909, 


~ 


be spoken over, i.¢., whether the switch be in one position 
or the other. The result is afterwards checked by speaking 
or counting similarly from T, while the observer at T, listens on 
each circuit. The length of standard cable through which a 
volume of speech is received equal to that obtained over the 
circuit under trial is called the standard cable equivalent of 
the latter. 

- It not infrequently happens that the quality of speech— 
or articulation, as it is called—which is aor through the 
loop under test differs slightly from that obtained at the end 


of the equivalent length of standard cable. Astonishing as ~ 


it may appear to some, it is nevertheless true that loading 
produces a much greater effect upon the volume of speech 
received than it does upon the grade of articulation. Over 
any economically-loaded loop—namely, one in which there 
are from x to, say, 5 coils per wave length at 2,000 periods 
per second —the articulation of the received speech is not so 
vastly superior to that received over standard cable as to 
render it difficult, for a telephone engineer possessed of 
normal hearing, to jadge when equality of speech volume is 
obtained through the loaded circuit and a length of standard 
cable, when the two loops are compared by the method 
described in connection with fig. 13. 

If the standard cable equivalent of a circuit be known, it 
is easy to deduce its attenuation constant per mile ; thus :—A 
certain loop 70 milesin length is equivalent to 20 miles of stan- 
dard cable ; what is its attenuation constant per mile? The 
loop is clearly 3$ = 3°5 times better than standard cable from 
a telephonic transmission point of view, and itsattenuation must 
therefore be 3°5 lessthan that of standard cable. Iftheattenua- 
tion constant per mile of standard cable be 0°103, then that of 
the loop under consideration is “‘* = 0:03 nearly. Themethod 
of measurement above-mentioned is only applicable in cases 
where a return metallic loop is available; this is not a 
disadvantage in practice, since in most telephone cables there 
are two pairs of wires, and in many there are more than a 
ieee This point will be referred to in greater detail 
ater. 

Only in exceptional circumstances is the measurement of 
the standard cable equivalent of one particular length of a 
given type of telephone loop relied upon for the purpose of 
fixing its transmission efficiency. It is usual to measure. as 
many different lengths of the same type of loop as possible- 
and then plot a curve; the ordinates being actual miles of 
tested loop and the abscisse the relative standard cable 
equivalents. In a cable containing many pairs such 
different lengths as are required may readily be obtained by: 
joining the. loops in series, to and fro, in the cable; care 
being taken first to prove that there is no inductive disturbance 
between the pairs so joined in series. There are many other 
pe which might be referred to in a general way now ; 

ut it will be better to treat.them specifically as they arise 
in the course of describing the practical results obtained. 
It is proposed to begin with small underground conductors, 
and afterwards proceed to the heavier ones. 

The first case is that of a loop consisting of copper 
conductors weighing, nominally, 20 lb. per mile. Each. 
conductor has an average diameter of 355 mils. The 
electrical constants of the unloaded loop are as follows :— 


Conductor resistance per mile of loop ... 85 ohms, 


Electrostatic capacity ... - 007 mfd. 
Iaductance sea soe henry. 
Leakance fe ... Negligible. 


If the attenuation constant per mile of this loop be calcu- 
lated from the ordinary formula for unloaded circuite— 


namely: 


it will be found to be 0°115 nearly. 

The results of actual standard cable measurements on 
different lengths of the unloaded cable are given in column 2 
of Table I, and shown graphically by a in fig. 14. 

it will be noticed that the unloaded lengths are only 0°9 
times as good as standard cable for telephonic transmission 
purposes ; the attenuation constant is therefore {1° = 0:115 
nearly, which agrees with the calculated result given above. 

The cable was loaded by inserting iron-core coils at one- 
mile intervals. Each coil an inductance of 252 
millihenries and offered an effective resistance of 10°5 ohms 
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abe frequency of 7 50 periods per second. The standard 


cable equivalents of various lengths of the loaded cable loop 
were then measured ; the results being as shown in column 3 
of Table I, and as represented by curve B in fig. 14. This 
curve, drawn through the points obtained by experiment, 
represents the correct relation between the different lengths 
of loaded loop tested, and their standard cable equivalents, 
Reading, then, from the curve it is seen that the equivalent 
cf the first 10 miles of loaded loop is 7°5 miles of standard 


TABLE I.—20-Ls. Conpvotor Loop. Papmzr Core 


Standard cable equivalent in miles. 
Mileage of loop 
under test 

a Circuit unloaded. Circuit loaded. 
10 110 65 
15 _ 10°0 
20 215 11°0 
25 _ 12:0 
30 33 5 140 
40 165 
50 _ 19°0 
60 
70 - 255 


cable, but the addition of any 10-mile length to the loaded 
loop only increases the standard cable equivalent by 3 miles. 
The electrical constants of one 10-mile length are identical 
with those of any other equal length; the true standard 
cable equivalent of the first 10 miles of loaded circuit is con- 
sequently equal to that of any added equal and similar length, 
namely, 3 miles of standard cable. The value of the first 
10-mile length, as shown by the curve, is 4-5 miles of standard 
cable in excess of the true equivalent of 3 miles. 

With the first length of loaded cable loop tested some 
quantity is measured which is independent of the total leogth 
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Fig. 14. Fia. 15. 


of the loop ; such quantity, not being a function of the circuit 
lengtb, must be dey endent upon terminal conditions, 7.¢., upon 
the type of apparatus employed. What really happens is 
that not all the energy received over a loaded circuit is 
absorbed by telephone apparatus designed for use on 
unloaded lines ; some of the waves are reflected and lost, so 
far as their effect on the receiving instrament is concerned. 
In the case of the loaded circuit now under consideration, 
these reflection losses produce just the same effect as the 
interposition of 4:5 miles of standard cable in the loop, 
and, since such loss takes place at the ends of the circuit, 
it is called ¢erminal loss. Later on some particulars of the 
elimination of terminal loss will be given, but meanwhile 
it should be noted that the magnitude of such loss is always 
shown, in terms of standard cable, by the intercept between 
the origin and the point at which the curve, such as B, fig. 
14, strikes the abscissa. Obviously, a curve such as ¢ in 
the. same figure will give the standard cable equivalent of 
any length of the particular loaded loop exclusive of 
terminal loss, for c is parallel to B and passes through the 
origin. 

Excluding terminal lose, it will be seen that the loaded 
circuit, as shown by experiment, is 3°33 times better than 


standard cable, and its attenuation constant per-mile is, 
therefore, = 0 031 nearly: Now apply the formula— 


which has been given for cases where iron-core coils are 
‘used, and bear in mind (1) that the coil resistances at 
750 p.p.s. have to be added to the conductor resistance of 
the loop to obtain the value of pr, and (2) that L includes 
the inductance per mile d by the loop—namely, 
0°001 henry, as well as that introduced by the coils. Then— 


= (85_+ 10°5) + (80 0'253) ¥ 07, x 10% 
2 253 
= 0°0304 per mile. © 
This value does not differ from that obtained experimentally 
(0031) by more than about 2 per cent. 

The improvement due to loading is obtained by comparing 
the attenuation constant of the loaded circuit with that of 
the same circuit prior to loading. In the present case the 
ratio is Si = 3°7 nearly. The improvement is 370 per 
cent. 

Wave length (A) has been shown in Part I to be equal to 


2 = . and in Part II, a for loaded circuits was shown to be, 


a A 
as nearly as is necessary for practical calculations, equal 
to p VK. Fora loaded circuit, therefore— 
pVKL fVKL 

It was also pointed out in Part II that to obtain clear 
speech there must be at least x coils per wave length at 
2,000 periods per second. Applying the wave length for- 
mula just given, to the case of the 20-lb. conductor loaded 
loop under consideration — 


1 

2,000 V x 10* x 

= 3°76 miles. 

As the coils were inserted in the loop at 1-mile intervals, 
there were, therefore, 3°76 coils per wave as an average. 
The articulation or quality of speech observed on the circuit 
was good. 

The foregoing examples have been somewhat fully dealt 
with. It will be understood that the results given hereafter 
have been arrived at by similar methods. 


A= 


The next case of interest is that of a loop consisting of — 


copper conductors weighing, nominally, 40 lb. per mile. 
Each conductor has an average diameter of 50 mils. The 
electrical constants of this loop, unloaded, were found to be 
as follows :— 


Conduztor resistance per mile of loop ..... 44 ohms. | 
Electrostatic capacit; ous mfd, 
Inductance... 0001 henry. 


Calculating the attenuation constant per mile of loop from 
the formula given for unloaded circuits, the value 6 = 0°072 
(nearly) is obtained. Standard cable measurements were 


taken of different lengths of the loop, the results being ~ 


those shown in column 2 of Table II, and represented 
graphically by a in fig. 15. 
TABLE II.—40-Ls. ConpuctoR Loop. 


Standard cable equivalent in miles. 
Mileage of 
loop | 
under test. Circuit | Circuit loaded Circuit loaded 
: unloaded. _ at L-mile points. | at 2-mile points. 
30°6 11°0 
61°2 » 430 20°5 19°5 
91'8 
122°4 36°5 
153°0 450 


The unloaded loops are therefore 1°42 times better than 
standard cable ; the attenuation constant per mile is -conse- 
quently “° = 0-0725, which value nearly agrees with that 
calculated. - - 

In the loading of this cable air-core coils were used, each 
coil having an inductance of 100 millihenries and offering a 
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resistance of 15 4 ohms at-750 p.p.s. _ These coils were used 
because they happened to be available, and, with the object 
of obtaining information, were first tried at 1-mile points 
in the loops. The results of the tests are given in colamn 3 
of Table II and represented by curve B, fig.15. The stan- 
dard cable equivalent of the first length of 80°6 miles of loaded 
loop is 18 miles, while the mean equivalent of any other equal 
length is-only 7-8 miles of standard cable. The terminal loss 
is consequently 13 — 7°8 =.5:2 miles of standurd cable. 

In order to save space let M.s.c. represent miles of standard 
cable, and 8.C.E. denote standard cable equivalent. 

Since 30°6 miles of the loaded loop are equivalent to 
78 M.Sc. the former are %* = 392 times better than 
standard cable, and the attenuation constant per mile of loaded 
loop is 3 = 0°026. Applying the formula for circuits loaded 
with air-core coils, namely— 

_R+ 50L ,/K 
B 2 : L ’ 
the following result is obtained :-—_ 


fix (44 + 154) + (50 x 0101) 4/0 055 x 107° 
0101 
= 0024 nearly, per mile. 


The measured attenuation constant of 0.026 is roughly 8 per 
cent. greater than that given by the formula. This ia probably 
due to the facts (a) that the spacing of the coils was 
irregular to the extent of 10 per cent., although the average 
distance between coils was 1 mile; (d) that there were 
about twice as many coils per wave-length as usual. 

The wave-length in the loaded circuit will be found to equal 
6°7 miles approximately, and with one coil per mile this means 
6‘7 coils. per wave-length, at. 2,000 p.p.s. The numerical 
coefficients of L, namely, 50 for air-core and 80 for iron-core 
coils, given in the formule for the attenuation constant are 
really meant to apply to cases where the average number of 
coils-per wave does not greatly exceed 7. In the above case 
there are more than 2 coils per wave-length, jet the dis- 
crepancy b2tween calculation and observation is not serious. 

The attenuation constant of the loop unloaded being 0:0725, 
and. that of the same loop loaded as described being 0°026 per 
mile, the improvement due to the loading is ee 28 
nearly, or almost 280 per cent. 

In the next trial the same coils were placed in the loops, 
but the distance between them was inc-eased to an average 
of 2 miles. The measured standard cable equivalents of 
various lengths of loop up to 153 miles are given in column 4 
of Table II, and shown by curve c in fig. 15. 


The results, briefly, are— — 


First 306 miles of loaded loop 
Each ” ” ” added 


= 110 ms.c. 
= 85 ,, 


Difference = Terminal loss = 2°5 msc, 

The loaded loops were, therefore, °° = 3°6 times as good 
as standard cable, so that the attenuation constant per mile.is 
= 0-0286, 

Before attempting to calculate the attenuation, remember 
that the coils are.2 miles apart, and consequently only half 
the resistance and inductance respectively of each coil have 
to be added to the electrical constants per mile of unloaded 
loop.. Performing this calculation by the aid of the formula 
given for use when air-core coils are employed— 


B (44. + 77) + (50 x 0051) af 01085 x 10% 
0°051 
= 0 0282 per mile. . 


This result only differs by 1°4 per cent. from the value 


0°0286 given above and deduced from experiment. As the 
attenuation constant per mile of unloaded cable was 0°07 25, the 
improvement due to the loading at 2-mile points is 253 per 
cent. 

The wave length in this circuit will be found to be 
9°44 miles; so that, with one coil every 2 miles, there 
will be 4°72 coils per wave length at 2,000 p.p.s. It is 
noteworthy that the quality of speech received over the 
loops when loaded at 2-mile points was not judged to be 
inferior to that received when the fame circuits were fitted 
with coils at 1-mile intervals. Other points worthy of notice 


are :—(a) When the circuits were loaded at 1-mile points, 


so that the total indactance of the loop was 101 millihenries 
per mile, the terminal loss was 5:2 M.s.c.; but when loaded 
at 2-mile points, so as to reduce the inductance to 51 
millihenries per mile, the terminal los; was only 2°5 M.8.0, ; 
the lighter loading produces the lesser terminal loss. (0) The 
same coils were used for both 2 and 1 mile spacing. When 


they were placed 2 miles apart, the measured attenuation 


constant per mile of circuit was 0°0286 ; when placed 1 mile 


apart, the attenuation constant per mile was observed to be ~ 


0°026. The telephonic transmission efficiencies of the two 
arrangements are as 1 to 1°l, since they are inversely 
proportional to the attenuation constants. It is clear, 
therefore, that in this particular case the loops are only 
increased 10 per cent. in efficiency by doubling the number 


of coils used, and consequently doubling the expense of 


loading. 
(To be continued.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to this column should be written on one side 
of the paper only.] 


“F, O. 8.” writes:—“I have enclosed an application form for 
electrical energy issued by an Electric Supply Co. I wish you to 
inspect the clauses on the back thereof. Re clause 2, you will note 
that the company charge a fee of 10s. 6d. for testing installations 
carried out by local contractors. Is thisa legal charge? I know 
that supply companies generally state a fee for re-testing faulty 
installations. As the company are enforced to test before con- 
necting consumers to the mains, I do not see why they should 
abuse their privileges by refusing to lay services from mains to 
houses until the contractor pays the test fee. . 

“The company’s price for wiring is 7s. per point, s0 you will 
understand what a poor chance the contractor stands of securing 
a contract, after allowing an extra 10s. 61. for testing, especially 
as the average house is about 18 points. 

“T have a copy of the “Order” granted to the above company, 
but find no information therein as regards this point. 


° “Clause 2 was in these terms: —‘Iastallations made by contractors 


must be tested by the company; a fee of 10s. 6d. will be charged 
for so doing.’” 

*,* So far. as can be seen from the documents put before us by 
“FO. 8.,” the charge made by the company is quite legitimate; 
and not only legitimate, but reasonable. There are contractors and 
contractors; and for its own protection, the company must needs 
take on that the work on consumers’ premises is properly 
carried out, 


« 


Electricity in Warships.—As electricity is being much 
more generally used (says the Naval Correspondent of thee Western 
Morning News) in our latest types of battleships and cruisers for 
loading, elevating and training the main guos, and working the 
turrets generally, the capacity of the electric generating machinery 


has had to be increased in comparison with the older classes of . 


ship. The capacity of the generating machinery had, in fact, to-be 
augmented in the King Hdward VII class, and even ia battleships 
of anearliertype. This has been effected by using a larger number 
of generating machines, in order to cope withthe more extended 
application of electrical power. The United States naval autho- 
rities favour hydraulic rather than electrical power, after a long 
experience of the latter, whereas the British Admiralty pin their 
faith to larger installations of electrical apparatus for working the 
primary guns. Speaking generally, the latest electrical install- 
ations in ships of the Dreadnought type are giving satisfaction to 
the advocates of this kind of power, although there has been some 
little trouble with certain parts of the Invincible’s system, and also 
with that in some of the battleships. This, however, is not likely 
to discredit the new electrical system, which is a great improve- 
ment on that tried in the early County class cruisers, with their 
twin 6-in. failures on the quarter-decks and forecastles. There is a 
gain of speed in electrical as compared with hydraulic apparatus, 
an advantage of no small importance. 


Norwegian Carbide Works.—There are in Norway 
seven manufactories of carbide of calcium :—Notodden, 4,000 u.P. ; 
Hafsland, 20,000 u.P.; Borregaard, 2,000 H.P. ;, Meraker, 4,000 u.P. ; 
and Inlen, near Drontheim, 3000 u.P. In addition, two new 
factories were completed in August and October last :—Odda, 
20,000 u.P.; and Krageroe, 4,000 u.p.. The total production of 
these factories may be placed at between £0,000 and 90,000 tons a 
year. The export in 1907 totalled 22,591 tons, of a value of 
4,900,000 kronen, and in 1908 36,666 tons, worth about 6,500,000 
kronen, at Norwegian port of shipment. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING DECEMBER, 1909. 


: 
Last month we commented on the improved returns of electrical ee amounted to £18,278, or “nearly £2,000 in excess of the ( 
business shown during November, and this improvement continued ovember figure. { 
ure most prominently in the export section ; e Argentine 
From £309,607 in November, the exports jumped up to Republic, Brasil, Japan, India, and our Australian Colonies were 
£418,378, a total which, while it is largely due to an exceptional also good customers, the cable and machinery, as well as the tele- 1 
telegraphic export to Newfoundland, has valy once previously graphic and telephonic items helping to swell the total. Turning 1 
been exceeded in our records. ~ to the imports, the most prominent item is electric lamps, which E 
Even excluding the telegraphic exports, ieikaatiag to £155,889, amounted in value to over £64,000 in December ; machinery, cable, 
there still remains a respectable total for general busine as, exceeding telephonic and telegraphic imports remained much as in the ¢ 
the comparable figure in November. previous month. German imports alone attained the record total , 
In the import section the value of the business done amounted of nearly £136,000, largely owing to the extensive importation of d 
j to £199,631, as compared with £191,504 in November; and the lamps into this country. 7 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. : 
gs | ii 
334 Bos | see £ 
re 
Russia, Sweden, and 266 87 68 139 20 | 3,653 | ... 74 4373 m 
Germany ... 405 475 | 23) 110 278 | 1,007 | .... 168 538 2,991 d 
Netherlands, Javaand Borneo... 316 | 371, 107 88 178 | 1,082; 170}. 2,274 
Belgium ... 352 | 1,088 19 80 212 924 6 85. |.» ses 347 392 3,455 e 
France and French Indo-China Africa . 146 377 | 665 8 859 |... 153 | 2,215 bi 
Portugal .. 25 60 30 96 6 52 | 9,273 9,602 
Spain, Morocco and Canary Isles... 484 18 | 277 | 165 OB - 378 | 3,751 
: Italy, Switzerland and Austria-Hungary ..|  § 91 41 10 87 | 1,085 866 |... 184 | 13 | 10,616 | 12,993 
Greece, Roumania and Turkey 62 1,787 31 296 60°}... 72; 2,441 
Channel Isles, Gibraltar and Malta ... 64 44] 51 27 798. | 255 3 17 18 | 8,322 | 4,340 
U.S.A., Philippines and Cuba... 224 see 23 14 14 | 1,553 650° 38} 2,574 
Canada and Newfoundland ... 397 | 1,484 | 302 | 1,158 630 | 2,028 - 890 26 95,653 | 102,568 a5 
i British West Indies, British Honduras and 
| British Guiana 69 100 67 85 2 57 226 30 72 106 814 
Mexico, Costa Rica, Ecuador, Venezaela and 4 
Colombia 259 1465) 341 479 | 20 3 194 55 1,491 
Peru, Bolivia and Uruguay sat 293 186 |. 57 vi 8 28 83 812 
Chile... eee oes wes cee | 59 148 42 367 111 421 |~... 310 63 1,599 
Brasil vee ee | 177 | 1,445 | 1,487 | 158 6095; ... 449 32 40 | 14,954 | 24,839 
Argentine | 1,671 | 9,824 | 266 1,719 | 271 | 14,486 | 1,370! 2,034'|~ 262 | 8,491 | 5,877 | 40,221 
Egypt, Tunis and Persia ose 44 | 2,677 96 81 38 24 2 | 2,999 70 6,323 
British West Africa and St, Helena .. ners os 26 82 46 5 287 23 dl ae 33 | 7;142 | 7,679 
Cape of Good Hope eee eee oon eee 293 884 147 253 54 1,090 wee 1,032 106 145 227 4,231 * 
Natal ees eee 760 | 6,524 138 476 25 | 9508; .. | 36 35 18 98 | 17,618 
Rhodesia, OR. “and Transvaal | 1,257 | 2,525 | 934 | -947 3,233 70; 250 50 | 784 87 | 9,487 
Zauzibar, Brit, East Africa and Mauritius ie 218 224 39 | 141 ois pre 24 22 28 6 988 
4 China and Siam, 498 | 2676 | 664) 161 170 | 3,451 | 1,009 63 8/1056 | 9,872 
Japan and Korea 184 | 5,702] ... | 1,056 |24290/2580| ... 6| 320 2,034 | 36,091 
= Azores, Madeira, Portuguese Africa and India 65 5738 |. 97 20 See 134 7 86 | 1,123 
| 1,871 | 5,940 | 2.389 (2,879 | 1,133 |16,853 438) 2,878) 44] 213 | 1,650 | 34,918 
Ceylon ... 62) 230 28 676-198 2| 120 1,768 1 
Straits Settlements and Fed. ae: States 180 849 | 183 100 147 | 3,734 251 45 72 9 5,570 ave 
Hong Kong ... Sse oe ods ste 382 178 | 398 | 272 24 422 | 1,498 64 23 52 8} 3,321 on 
West Australia eee eee eee eee soe 96 eee 13 140 85 712 6 b 3 4 66 oo 1,123 
South Australia... 358 | 1,184 | 256 | 339 12 | 1,085 83 41 6,060 | 1,790 | 11,208 8170 
Victoria . tee 782 | (8,301 | 130; 188 7 | 5,015) ... 756 16 | 8,338 463 | 18,996 180, 
New South Wales wwe 2,946 | 8,986 | 959] 594 6,040/ 1,333; 12 662 | 15,543 
Queensland ave 283 25; 119 31 201 | 4 72 ove 735 150.0 
Tasmania oe! eee eee eee Gee eee eee eee eee eee eee eee 39 2 
New Zealand ... | 1,183 583 | 917 531 | 2,632 | 361; 198 12 | 1,720 118 | 8,890 
. 130,0 
Total, £ | 14,909 | 54,395 | 8,725 |18,287| 6,767 |116,502! 9,710} 9,941 | 1,447 |26,806 155,889 418,378 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. ‘ 
£ £ £ £ £ 
Russia, Norway, Sweden and Denmark _.... sea £08 1,281 80 435 77 6,613 9,002 100,0 
Germany... 856 | 16,058 | 1,282 |53,586| 2,601 | 30,382 29 | 2,667 | 9,828 | - 19,154 135,943 
Holland ... vee eee vee 143; ... | 8,191 180 |. 162 oes 3,676 90,0 
France ... bee ese ows see 140 14 | 340 | 2,203 817 BO 1,947 | 2,587 1,440 9,558 
Switzerland ome 795 40 84° 181 8 4 22 62 1,257 10,0 
United States .... oes sos | 8,573 | 1,878 | 545 | 4,316 83 | 10,966 | 4,032 12 | 607 746 26,208 
Total, £| 5,636 | 20,515 | 2,470 |64,886| 3,718 | 43,629 | 4,172 | 5,260 |17,576| 32,225 199,587 a 
Additional import: Canada; electrical machinery, £44. rr 
Registered Re-Exports of and Colonial Hectrloal Goods from the United Kingdom. 
Various countries, mainly as above ... ers nb 557 | . 2 708 ee | 6,311 ae $72 | 678 - 3,825 to | 
Toran Exports : £418,378. Torat Ru-Exrorts: £18,278. Torat Imports: £199,631. 
returns. The first and C1 


Norg.—The amounts appearing under the several ee are classified according 


to “goods” doubtless, consisting of similar 


third columns contain many amounts 


materials to those appearing in adjacent col 
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Exports and 1905-9.—In January 
four years’ curves showing the movement of~-the electrical export 
and import business of this country ; below, the curves are shown 
extended to include a fifth yea’s businesa. Up to October, 1908, 
the export returns were exclusive of telegraphic material, and for 
purposes of comparison, the curve showing export business minus 


last we published — 


{The curve showing telegraphic and telephonic imports, 
from November, 1938 onwards, is inclusive of telegraph and 
telephone cable, this class of business remaining very much 
as in the previous year. 


telegraphic material during the past 12 months, has been shown 500 . 
in dot and dash, the total export business (from November, 1908) | = 
being shown above the latter curve. It will be seen that the 480 
upward tendency of the years 1907 and 1908 continued during 1909, 
although it was, prrhaps, not so marked as during the earlier years. oan 
The total-export curve of 1909 also illustrates the fluctuating fee 
character of the telegraphic business, which included items of 
£184,000 in the case of the United States, in July last, and 
£95,000 to Canada and Newfoundland in the December return. ae = 
The imports and re-exports have, on the whole, shown little a 
movement during the past three years, although during the last 8 
two months an appreciable increase has occurred in the former. Bee 
As a matter of interest we give a dotted curve showing German 3 
imports only during 1909, ee 
One feature of our returns of special interest to home manu- = 
facturers has been the increasing value of Canadian business, the 340 
four quarters of 1909 showing monthly come of £4,000, 
£13,000, £19,000 and £49,000 respectively. 320 i 
Prominent Exports and Imports, 1907-8-9.—We also dias 
reproduce additional curves showing the trend of our electrical af 2 
machinery and cable export business, also of the imports of pret 1 
machinery, lamps and parts, telegraphic and telephonic material, y i 
during the last three years. 260 
While we have rather improved our position as regards machinery Hi y. 
exports during 1909, the same cannot be said of our foreign cable <i ak [ 
business, which has fallen off somewhat, ‘ Me 
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The 5 aii of machinery remained much the same, on the 
average, during 1908 and 1909, while lamp importations continued 
on the up grade despite the efforts of the home producer. 


Quite a substantial business has been done by Germany, Belgium 


and the United States, during the year in importing cloth, tape, 
paper, varnish, and fibre into this country. 


1907 1908. 
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NOTES ON TRAMWAY OVERHEAD 
_ 181-2 x (40 — 8) thit 
Br H, DUDGEON. | 4x1 
= 1,049°6 lb. tension of span wire. am 
“WHILE going through junctions, cross-overs, con- ain sig) 
Gnctors mast their trolley ropes.” A rale.to thiseffeot for of - spans’ and diff nt 
is in force on nearly every tramway system in this country, 3.7. 8 Pasi hat 
and on one large system, at least, boys are specially engaged 
for this rope-holding duty. anp or Span Wines. mal 
Surely the necessity for this rule does not speak well for Size. “5 Weight Breaking strain wee 
the overhead work ? Since its introduction into this country me 
there has been ample time to study the simple faults that 
lead to the framing of such rules, and there is no reason 7 TY Sei Cee ae 12 1,940 to 4,850 the 
nowadays why the work should not be erected with such a TRG iiss RO, "096 1,670 to 3,920. the 
degree of perfection that not only could these rules be safely F/1BS, ne se ee ‘076 1,230 to 3,100. - yin 
abolished but, with an efficient system of inspection and 


maintenance, emergency calls for the repair wagon could be ; 
almost -Jimited to such occasions as when a fire escape rons __ Strain in 1b. on cross spans suspending 120 ft. of 0000 trolley 
into the wires. wire; ear, hanger, &c., weighing 5 lb. 7/128 span wire.. 

These notes have been written in the hope that they may [Sats Bad | i 
tend towards that desirable end. They are based on practical Longthot 25 30 35 40 45 50 60 70 


experience which, I might add, was gathered latterly from a  SPamimfeet | | ee a and 
large and complicated system that affords very few calls for 6 820 992 1,167 1,344 1,524 1,706 2,078 2,462 
the tower wagon. 8 615 744 875 1,008 1,143 | 1,279 1,558 1,846 
First of all, it may be as well to consider the various _,|10 492 595 700 8C6 914 1,024 1,247 | 1,477 whe 
strains encountered in the work. With heavy wires and | | han 
fittings strung up above busy streets, a decent factor of /16 307 | 872 437 504 571 640 | 79, ‘923 siga 
safety between their breaking and working strain is very 18 273 | 331 389 448° 508 567 633 821 :* 
egsential, and a factor of six is usually advocated ; but in 20 246 298 350. eae 457 512 624-739 trol 
practice, and especially where the heavier sections of trolley EE ee La 2 | half 
wire are in use, such a large factor is more the exception . aise hall 
than the rule. ~ Qposs Spans, SINGL SUSPENSION. I 
The span-wire strains are those most commonly handled Strain in lb. on cross spans suspending 120 ft, of 00 trolley 
and most easily abused. For cross spans on the straight Wire; ear, hanger, &c., weighing 31b. 7/148 span wire. hori 
the strains produced by the suspended wire and fittings may ; rE owil 
be found by the following formula, assuming that the trolley Lengthof | 25 | 30 385 | 40 | 45 | .50 | 60 | 70 
wire is suspended near the centre of the span as in practice pam in feet. Nip ts in ig 
6 | 606 | 732 859 | 988 /1,118 1,618 |1,518 | 1,792 
Span WIRE SINGLE SUSPENSION. 8 | 454 | 549 644 | 741 | 838 1,188 | 1,138 | 1,344 rem 
10 | 364 | 439 ~515 | 598 | 671 911 | 911 | 1,075 
tan. = Dip in }12 | 303 | 366 429 | 494 | 559 759 | 896 
! an 
where w = weight in lb. of the suspended trolley wire, 18 | 202 | 244 286 | 329 | 3738 506 | 506 | 597 Wh 
ear, hanger, &c., plus weight of half the span wire, 468 538 onl} 
1 = horizontal length of span in feet, d = dip in ft., the 
@ = angle contained by the span wire and pole, assuming Ine 
pole vertical, s = stress in span wire in lb. Caoss Spans, SusPENston. 
This gives the stress in the span wire at the lowest point— Strain in lb. on cross spans suspending two 120-ft, lengths of | wire 
that is, at the hanger. At the pole straps it would be very ‘(0000 trolley wire suspended 8 ft. apart by ears, hangers, é&c., weigh- requ 
slightly more and could be more correctly estimated by 18 10 1». 7/tae epee wire. wire 
using the secant of the angle in place of the tangent, but as : : pi spar 
the angle to be considered is usually somewhere between Length of 25 | 30 | 35 | 40 | 45 | 50 | 69 70 | “ fla 
87° and 90° the difference in these two functions is very span in feet | Ls oe ther. 
small. The length of the span in these calculations to be 6 |1,102 |1,434| 1.764 | 2,099 2,487 |2,777 |3,466 4.164 span 
taken is the horizontal length betweén the two bolts in the 8 oe 04s aes 1,574 | 1,828 | 2,083 | 2,599 3,123 F 
pole straps, and the weight of the trolley wire to be con- . 10; 66 058 | 1,259 | 1,462 | 1,666 | 2,080 2.418 only 
sidered ia the weight of half the span on either side of the 1038 anot 
of the adjacent ears are on the same level 16 412 £98 661 787 1041 1'330 1861 
as the one considered. 18 478| 58 1 25 | 1,155 1, 
For a double suspension the same formula can be used, 20) 331) 480) 529 630 | 731 | 833 |1,040 1,249 
but the tangent of the angle in this case is not the ratio : : 
half of ‘The length of the span Oross Spaxs, DovBLw SUSPENSION. 
should be taken as the total length minus the piece between Strain in 1b, on cross spans suspending two 120 ft. lengths of 00 5 
the trolley wires, and the weight of this piece considered as 
part of the weight of the suspended trolley wire. For 7 | : ae 
example, to find the strain produced by a 40-ft. span of : 
7/128 wire weighing 0°21 lb. per foot, supporting two ton | 
120-ft. lengths of 0000 trolley wire, 8 ft. by | “yy 
ighi .; dip at hangers 1 ft. (1,059 1, 1,550 1, ,047 | 2 550 | 3, 
(8 612 794 978 1,162 | 1,348 | 1,535 | 1,912 | 2.294 | strai 
inches. 14 | 350 | 454, 539 634 |. 770 | ‘877 | 1,093 | 1,311 he 
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and tan 6 — 2T cos 
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From the above tables it will be seen that the dip varies 
jnversely asthe strain. © Why moreadvantage is not taken of 
this in the construction of overhead work has always been 
a mystery tome. “Appearances” is the usual argument in 
favour of the almost horizontal span, but to most people I 
am sure a 40-ft. span with 2 ft. of dip would look just as 
sightly as one pulled up to as many inches. The net result 
of this “trim and tight” policy is that the span wire, 
hangers, pole insulators, and the poles themselves, are in a 
constant state of heavy and unnecessary strain, and the 
margin of safety between that borne and the actual breaking 
strain of some of the fittings is so minute that the slightest 
encounter with an erratic trolley pole means disaster. 

At curves, the stresses in the cross spans depend on both 
the suspended weight and the horizontal strain produced by 
the trolley wire owing to the angle made by it. The span 
wire usually bisects this angle, and for single suspension the 
stresses produced in the span wire can be found by the 
following fotmula:— 


-W 
s = — t 2 T cos —, 
an + 5 


a 


where Ww = weight in lb. of suspended trolley wire, ear, 
hanger, &c., plus weight of half the span wire, @ = angle 
contained by the span wire and pole, assuming pole vertical, 
a = angle contained by trolley wire, T = tension in lb. of 
trolley wire, $ = stress in lb. in span wire on “ outside” 
half of span, 8, = stress in lb. in span wire on “inside” 
half of span. 


In the above equations, the quantity 2 T cos i is the 


horizontal resultant strain produced by the trolley wire, 
owing to the angle contained by it. If this quantity became 


equal to = tan 6, then the inside half of the span would have 


no tension and could be removed, and the tension of the 
remaining half would bes = w tan 6. 

With regard to the complex arrangement of span wires 
usually found at janctions, it would be impossible to give 
any definite rale for finding the tension of the various wires. 
Where they are arranged as bridles and pull-offs, and deal 
only with horizontal strain, they can be solved readily by 
the application of thee triangle or polygon of forces rules. 
In such cases the weight of the span wire need not be con- 
sidered, for, if it requires a certain force to hold the trolley 
wire at a given angle, it is obvious the same force will be 
required whether it is applied through heavy or light span 
wire. Just as the tension of a perfectly horizontal cross 
span would be infinite, so would be a perfectly straight, or 
“flat,” bridle or v pull-off span, and the further we depart 
therefore from the “ flat’ bridle, the less strain is put on the 
span wire and insulators. 

For trolley wire—or any other suspended wire—supporting 
only its own weight, the dip, strain, &c., are related to one 
another, thus— 


F 
2 


where 7 = horizontal length of span, 7, = true length of 
wire in span, W = weight of unit length, d = dip, T = 
tension at lowest point (the same units to be used 


throughout). 


It will be found that the dip varies very approximately as 
the square of the length of the span. If the same breaking 
strain per unit area is used for different gauges of the same 


Wire, the dip will remain the same for each, for a strain 
equal to any given fraction of the breaking strain of 


the wire. . 
The onsen table gives the weights and breaking 

strains, &c., of the four sizes of trolley wire in common use, 

taking the breaking strain at 234 tons per sq. in. :— 


Electrical instruments of all kinds (meters, meas 


Breaking 
Size’. | Diameter | Cross-sectional | strain in Ib, | , Weight | Weight 
persq.in, | ~ 
0000 0'400 012566 6615 2,557 | 0'484 
000 010868 5,720 2,210 | 0418: 
00 0348 © 009511 5 006 1,935 0°366 
0 008244 4,340 1,677 0'317 . 


In this country trolley wire pulled up to 8 in. or 9 in. dip 
in 40 yards will be found quite satisfactory when the thermo- 
meter is anywhere near 60° F. Nothing is to be gained by 
pulling it tighter ; on the other hand, very slack wire is to be 
avoided, as the hinging motion at the end of ‘the ears is 
liable to make the wire crystalline at these points and cause 
it to snap. 


“(To be continued.) 


CENSUS OF PRODUCTION. 


Part II of the Preliminary Tables summarising the results 
of the Returns received under the Census of Production 
Act, 1906, has now been issued. These returns cover 
engineering factories (including electrical engineering). In 


his report the director of the census states that on the 


whole the schedules have been filled up in a satisfactory 
manner. In a comparatively few cases certain particulars 
have had to be estimated where the information given was 
incomplete. Queries have been submitted to the firms 
concerned, and the figures now published are subject to 
correction| when the answers have been received, but-the 
present figures “ substantially represent the facts relating to 
the several industries.” eee 

The period ‘to which the tables relate is generally the 
year 1907, but where the financial year of a firm is not the 
calendar year, the firm has been permitted to furnish parti- 
culars for a period of 12 months ending not earlier than 
Jane 30th, 1907, nor later than Jane 30th, 1908. The 
figures may thus be taken to be a year’s production ascertained 
in the manner calculated to obtain the greatest degree of 
accuracy. 

Table I shows the output of steam engines to be of the 
value of £12,355,000 ; other machinery (omitting electrical), 


- £34,955,000 ; implements and tools, £1,922,000.; other 


branches, £38,585,000 ; making a total of £87,817,000 as 


- the value of output and work- done in general engineering. . 


The table relating to electrical engineering will be 
studied with so much interest that we give it in full so far 


_as it relates to the United Kingdom as a whole, the 


information regarding the several divisions of England, 
Scotland and Ireland being very incomplete for an excellent 


_Teason—the avoidance of possible disclosure of particulars 


relating to certain firms :— ~- 


Electrical machinery and parts thereof :— 


Direct and alternating current generators wae £851,000 
Direct and alternating motors... 1,592,000 
. Motor-generators, converters, and transformers 494,000 
Switches (starting and controlling), rheostats ... © 511,000 
Switchboards ove ike 678,000 
Other descriptions ... 30,000 


Total—Electrical machinery... £4,156,000 


ing instruments, &c.) 484,000 
- Primary batteries 109,000 
Secondary batteries awe 434,000 
Lamps and parts thereof (except carbons) :— it 
Glow lamps ... bee ove 235,000 
Arc lamps and searchlights 226,000 
Total—Lamps and partsthereof ... ... £461,000 
= h and telephone cables :— 
Land “ove see eee ode oe 809,000 


“Total—Telegraph and telephone cables. .... £1,911,000- 


rain 
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Total—Electric power and lighting cables...  £3,351,010 
Transmission apparatus and plant (including insu- 


Iators, conduits, poles, &.) ... £539,000 
Telegraph and telephone accessories ... S32 Ks 307,000 

Contract work in United Kingdom (exclusive of 

materials given above) :— 

Telegraphic or telephonic lines or works "ee 47,000 
Etectric power or lighting works x ve 1;200,000 
Repairs and maintenance work for customers __... 3¥1,000 

‘Total value of goods made and work done— 
Blectrical engineering... £13,782,000 


The £13,782,000 for electrical engineering, added to the 
£87,817,000 for general engineering, gives a grand total of 
£101,599,000 for engineering manufactures as a whole. 

Table II gives (to the nearest thousand in each case) the 
cost of materials used, the amount paid to other firms for 
work given out to them, and the value of output with these 
items deducted :— 


Cost of materials used ... 3 gt £48,323,000 . 
Amount paid to other firms for work given out to 
Value ofoutput... £101,599,000 
Value of output Jess cost of materials used and 
amount paid to other firms for work given out 


-These figures it must be noted relate to the gngineering 
industries as a whole, no separate figures being given for 
electrical engineering. 

For the purpose of ascertaining approximately the number 
of persons employed, it was required that returns be made of 
the numbers actually at work on the last Wednesdays of 
January, April, Jaly and October. The average of these 
figares is given in Table III, from which we extract the 
totals for the United Kingdom, as under :— 


--——Males.——,  -——Females——, —Males & Females.— 


Under Over Under Over Under Over 
United 18 18 Total. 18 18 Total. 18 18 ‘Total, 
Kingdom:— years. years. years, years. years. years. 


‘Wage earners .. 58,516 844,524 408,040 4,588 9,846 18,884 63,054 858,870 416,924 
Total ..  .. 68,298 875,698 488,886 5,014 11,661 16,675 68,307 887,254 455,561 


As in the case of the previous table the figures cover 
engineering as a whole, no separate classification being 
made for electrical engineering. 

In commenting upon the subject of this census at the 
time the schedules were issued, we remarked (ELECTRICAL 
Review, Jaly 8rd, 1908, page 2) that “ the pertect fre dom 


- which characterises British trade and manufactures, and 


which has contributed in no small degree to their progress, 
unquestionably results in a lack of the statistical figures 
which are available elsewhere. The advantage of such 
figures is too obvious to need enlarging upon, and we are 


gad to note the steps that are being taken by the Board of 


rade under the Act of 1906.” 

The publication of the figures of production permits a 
comparison hitherto impossible of the relative values of pro- 
duction in, the exports from, and the imports into, the 
United Kingdom. These comparisons are made by the 
Director of the Census in his report (page 18) so far as the 
figures are capable of comparison. He states that detailed 
compariton “is hampered owing to the classification of 


- engineering products in the annual statement of trade for 


1907 not being identical with the more detailed clussifica- 
tion of 1908, which was that adopted for the purpose of the 
census.” We give in the next column the totals for steam 
engines and other machinery and the detailed figures for 
electrical manufactures ;—~ 


Electri wer and lighting cables :— Production, -Exports, Net imports,+ 


Total of machinery (other 


than electrical) ... 37,749,000 22,848,000 3,235,000 
Electrical machinery 4,156,000 996,000 570,000 
Electrical goods and appa- 

ratus, including telegraph 


and telephone apparatus 2,726,000 


668,000 716,000 
Telegraph and telephone 


cables... ... 1,911,000 1,301,000 207,000 
Electric se and cables, 
insulated ... 3,851,000 501,000 158,000 


* Imports less re-exports. 


In comparing these figures it must be borne in mind, as hag 
already been pointed out, that the values returned to the Census of 


Production are values at works, while taose declared by exporters - 


are the values of goods free on board at port of shipment, and those 
declared by importers are the values of goods at port ot landing. 


The table does not give the totals of the electrical material, 


They are as follows :— 
Production, 1907 £12,144,000 
Exports, 1907 ... 3,466,000 
Net imports (i.c, imports less re- 

exports), 1907... 1,651,000 


It will be seen, therefore, that comparisons of production 


with exports and imports are only possible with a value of. 


£12,144,000 out of £13,782,000. Oa the assumption that 
the proportions of the balance are the same, we reach the 
result, that of a production of £12,144,000, there is exported 
£3,466,000, or 28°5 per cent.; that the net imports of 
£1,651,000 represent 13 6 per cent. of the home production, 
or 19:0 per cent. of the home consumption of the home 
production 7 ¢., production minus exports (£8,678,000). 


The figures may be stated in another furm, as follows :—— 


Total electrical production £13,782,000 
Amount not capable of comparison with imports 
and exports ... awe 1,638,000 
£12,144,600 
Dedact exports ... 3 466,000 
Add net imports ... 1,651,000 
Total consumption £10,329, 00 


from which it will be noted that the imports represent 16 per 
cent. of the total home consumption, so far as it can be com- 
pared, the total of £10,329,000 being £1,638,000 less than 
the real total so far as home prodaction is concerned. . It 
will be of particular interest to note the percentage of 
imports to the total home consumption of the materials 
classified. They work out as follows :— 


Electrical machinery ... «+ 15 per cent. 
Electrical goods and apparatus, including telegraph 

and telephone apparatus ... 
Telegraph and telepbone cables as 
Electric wires and cables, insulated ... 


The report deserves, and we do not doubt will receive, 
careful study. 


The Carbide of Calcium Industry.—The report 
recently circulated of the impending formation of a syndicate of 
producers of carbide of calcium on the European Continent is 
stated to have turned out to be incorrect, as the crisis in the carbide 
and allied electrochemical industry continues unabated. A group 
of interests in the south of Europe is conte-ting the market very 
keenly, and is causing much damage to the German trade. Down 
to 1938 Germany still produced about one-fourth of the country’s 
own requirements, and imported three-fourths, but the Teutonic 
output is now further declining, owing to the fact that rivals which 
have large and cheap water powers at their disposal are also able 
to deliver to Germany free of duty; and out of the six German 
carbide works two have already stopped work. The opinion prevails 
among the Teutonic carbide interests that on the conclusion of the 
existing treaties of commerce a serious mistake was made in con- 
ceding the importation of carbide and ferro-silicon free of duty, a8 
the concession probably. represents the downfali of a young industry 
not enjoying the benefit of favourable water-powers. On the other 
hand, the countries favoured by natural conditions of production 


‘have protected themselves against any imports from Germany, 
. which could only be of a local character, 


It is concluded in the 
circumstances that a voluntary agreement to secure improved prices 
is quite out of the question among the producers, who are distri- 
buted over seyen countries in Hurope, 


Vol. 


_ = 
| 

few 
| illumi 
The 
Dear § 
athe 
4 in the 
| 
with 
I blam 
Thi 
an im 
3 Sir,- 
been d 
| | elear o 
| q barkin 
i pi 
| pI pr 
| 
Th 
| when 
_ and p 
dear 
| andi 
out, yo 
liar no 
| shakes 
James 
Bweari 
He 
| his ed 
i Sir, I 
a horse 
tadis 
mada 
atched 
of the 
The 
follow 
Ap 
Gent 
for pot 
myself 
| and ho 
: with a 
| filling 
| of the 
have 
Valuer 
| becaus 
wish 
issue f 
tion, a 
My on 
po 
4 servan 
plishix 
A ge 
tunitie 
of adv: 
for lea 
| had a | 
| work | 
expres 
man f 
| sion. I 
etc 
| Iw 
on the 
kind 
tetotle 


28, 1910, 


Values, 
274,153 
235,000 
970,000 
16,000 
07,000 
58,000 


d, as has 
Census of 


exporters 


and those 
nding, 


material, 
100 
00 
oduction 


value of. 


jion that 
each the 
ex ported 
ports of 
duction, 
1e home 
0). 


lows :— 
3,782,000. 


2,144,600 
3 466,000 


8,678,000 
1,651,000 


),329,0u0 
t 16 per 
be com- 
ess than 
ed. . It 


tage of 


aterials 


per cent, 


q 


(3 


_ swearing lie, 


Vol. £6. No. 1,679, Jawoaay 28, 1910] THE ELECTRICAL REVIEW. | 159 


ve 


THE LIGHTER SIDE OF TRAMWAY WORK. 
By L. EB. H. 


Ir may, perbaps, not be without interest to record 
a few of the flashes of wit and humour that occasionally 
illumine the darksome life of the hard-working tramway 


manager ! 2 
The following is a report from a conductor :— 


Dear Sir, 

Iam sorry to inform you that I accidently broke a pane of glass 
in the door of the above car, The door stuck and we could neither 
get it one way or another, and I was battering it on the top corner 
with my fist where it was stuck, and it went all to smithereens, and 
Iblame nothing but the frost. 

This effusion from a motorman also has some merit from 
an imaginative point of view :— 
_ Pomeranian Dog (black). 

Sir,—This small dog has recently been charging the cars, he has 
been daring, persistent and at last foolish. We had just drawn 
clear of the opening when I heard him bearing down on the car, 
parking as he came. When he got up I felt the car wheel, rear 
end, pass over his fore paw, taking it off bar the skin. 

I presume his momentum must have been such as to slide his fore 
paw under. Neither of us saw this, and do not know who he 
Soags to, as we could do nothing for him, neither did we stop. 


The writer of the following had complained of injury, and 
when written to, pointing out that he alighted from the car 
when it was in motion, he replied as follows, the spelling 
and punctuation being as he gives it :— 

dear sir you say i was told not to go out as the car was in mosan 
andi would stop that is alie i was gowing after the 3 that went 
out, your cars made 2 stops when it should be oneiam neither a 
liar nor a thief iam hardworking shoemaker but the fall give the 
shakes with stiff sir if you make a present of 5 lb to me 
James Woods you will save money by doing so and your man from 


yours with sorrow James Woods. 


Here we have a report from a motorman who received 
his education before the days of the Board School :— 


Sir, I bage to report that while pasing the duncow publick house 
a horse and cart fal of bricks was clos to the flags and oing to the 
tadis of the care in the corve it taped the tale bord of the cart and 
mad a dint in the corner of the care dash Cart no worse no blame 
atched to the driver of the cart i¢ was a mis calklation of the radis 
of the care, no thim lost. 


The modern Board School education is exemplified by th 
following from a point boy who had been off sick :— 


Dear 


Percy will start work tomorrow 
Yours truly 
Percy Walker. 


Applications for work often prove entertaining ; here is one 
that requires no comment :— 


Gentlemen, 

Having seen the invitation of the Corporation for applications 
for post as collector, in their Tramways Department, I beg to offer 
myself as a canditate for the vacancy. I must admit that I have 
not had a great deal of experience asa collector, but my confidence, 
and hope of success, indeed I may say my reason for this applica- 


tion, is the knowledge, that a good education, and ambition coupled _ 


with self-application form the principal essentials for the successful 
filling of any situation. A statement of facts, and an explanation 
of the foregoing is I think necessary. Since March of this year I 
have acted as Clerk and Collector to Mr.——— Auctioneer and 
Valuer. A reference from this gentleman is not enclosed, firstly 
because I apply in confidence secondly, because I have others I 
wish to submit to you. Should this application have a favourable 
issue for myself Mr. —— will I know, gladly give any informa- 
tion, and a reference, as to my ability immediately on application. 
My only reason for wishing to leave Mr. —— is a desire to better 
my position, Previous to this year I have been a gentleman’s 
servant namely a stableman. Motor Oars are however accom- 
plishing the elimination of the horse and the result is obvious, 

A goodly number of unemployed stablémen and enhanced oppor- 
tunities for mechanics, This fact together with the limited scope 
of advancement held out in the profession I mention is my reason 
for leaving and desiring a situation such asthe one in question. I 
had a good education, with a view to something other than stable 
work but my natural love of horses and, that I am, to use a common 
expression, of a horsey family, (my Father having been a coach- 
man for over thirty years) led me to adopt my original profes- 
age and a single man. I enclose references 


I will conclude by an extract from an application received 
on the morning of writing this :—“ I would be glad of any 
kind of employment whatever it may be, I am an astonished 
tetotler ||’ 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


MEXICO (concluded).—The following duties are payable :— 


Peso = about 2s. Kg. = 2204 lb, 
Per kg. 
Pesos cis. 
» Plates, sheets, tubes  O 17 
» wire; 
Covered ... 10 


Not covered: Up to 2 mm. in diameter . PE 
More than 2 mm. in diameter... 
Manufactured articles of copper, not specially mentioned: 
0 


Weighing each, upto 10 kg. .. mS 50 
anufactured articles of copper, not sp men- 
tioned, gilt or silvered : = 
Weighing each, up to 10 kg. ... 
more than 10 kg. 50 


Cable, without metallic sheath (no armado), covered or 
uncovered, cylindrical or flat, and of any diameter 0 
Cables with metallic sheath (armados) covered with 
any insulating substance... 


Pesos per 100 kg. 
Iron or steel wire more than 1 mm. in diameter «. 550 
1 mm, or less in diameter ... a ‘09 
covered with cotton, linen, wool, 
silk or paper... ‘14 
Rails of iron or steel for railways 
Tron posts, cross-bars, and pegs for overhead electric 
Manufactures not specially mentioned, of iron or steel, 
of tin plate, of iron tinned, nickelled, covered 
with coneee or brass, painted, or galvanised with 
poling y or in part, the weight of each article 


g: 
More than 10 kg. oer eee eee eee een eee 
Not more than 10 kg. ... 

Manufactures of iron, enamelled, not specially 

Insulators of glass, crockery and porcelain... 

Crystal and glass wares, not otherwise specified : 


noe 
bo 


Decorated with gold, silver, or colours os a 
With mounting or setting of common metal, not gilt 
moun or setting of common metal, gilt or 
silvered . 125 


& 588 +8 


Pesos per kg, 
Ohina and porcelain wares with moantings or settings 
of common metal : 
Insulators of china or ‘Ol 
Other china and po wares... 24 
Pesos per 100 kg. 
Dynamo-electric machines and parts thereof... .... 165 
Globes for incandescent electric lighting 
_ Bwitches, contacts and their keys, fusibtes, circuit 


closers, rings and detents 
Scientific instruments and apparatus... 
Machinery of all kinds, not specially mentioned, for 

Railway cars and coaches ... aie Free, 
Gutta-percha and celluloid manufactures not separately 

mentioned eee eee eee eee 45 


The Rassian Electrical Industry.—A St. Peters- 
burg correspondent has made an inquiry as to the course of 
business experienced by Russian electrical firms daring 1909. He 
learns that in general this particular branch did not correspond 
with the expectations which were entertained at the beginning of 
the year. Orders for the account of the Government, as in 1908, 
also failed to make their appearance last year, and the work for 
towns was also slight. The demand for electrical installations in 
the weaving industry did not increase, owing to the crisis prevailing 
in this branch; the electrical companies did not compete for 
new concessions, and e orders were also lacking for the iron 
and stee! industries. otwithstanding the scarcely favourable 
situation, the Russian A.E.G. experienced a larger turnover than 


in the preceding year, and the dividend is estimated at from 7 to - 


8 cent., as compared with 6 per cent. in 1908. As far as con- 
ieaea the question of the formation of a syndicate in the electrical 
installation trade, it is considered that the problem is.incapable of 
solution under existing circumstances, and that the situation of 
some competing companies is so unsound that their liquidation is 
foreseen. If, however, a syndicate should be constituted, it would 
principally be composed of the three German companies in the 
shape of the Russian Schuckert Oo. the Russian Siemens and 

Oo., and the Russian A.E.G. 


4 
— 
- 
” ” 
” » 
» 
receive, 
report 
licate of 
inent is 
carbide 
A group 
ret very 
Down 
yuntry’s 
‘eutonic 
s which 
lso able 
terman 
prevails 
of the 
in con- 
uty, as 
nd ustry 
e other 
duction 
rmany, 
in the 
prices 
 distri- 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs: W. P. Tuompson & Co., Blec- 
teical Parent Agents, 285. High Holborn, London, W.C., and at Liverpool 
and Bradford, to whom all inquiries should be addressed. - 


616. ‘ Automatic alarm and indicator for electric lighting and motor circuits.’” 
J. JENKINS. January 10th. 

“620. “Improvements relating to alternating current electro-magnets.”’ 
W. J.P. Orton. January 10th. 

645. ‘ Improvements in and relating to the driving of single-phase motors.” 
Axt.-Ges. Brown, Boveri et Cre. (Date applied for under Sec. 91 of the Act, 
April 5th, 1909, being date of application in Germany.) January 10th. (Com- 
plete.) 

649. “Improvements in systems of electric generation, distribution and 
control,” L. Lynpon. January 10th. (Complete ) 

651. “Improvements in electromagnetic alternating-current apparatus for 
obtaining measuring, regulating, motive or adjusting movements,” F. Krizix. 
January 10th. (Complete.) 

671, ‘‘Improvements in. electromagnetic devices.” W. P. 
(Morse Code Signal Co., United States). January 10th, (Complete.) 

672. ‘‘ Improvements in electrical induction smelting furnaces.’’ O, MuLACEK 
and F. Harnangex. (Date on for under Sec. 91 of the Act, March lst, 1909, 
being date of application in Germany.) January 10th. (Complete.) 

‘678, ‘Improvements in or relating to electrical induction furnaces.’ O. 
Munacex acd F, Hattanex. (Date applied for under Sec. 91 of the Act, March 
2nd, 1909, being date of application in Germany.) January 10th. (Complete.) 


674. ‘Improvements in or relating ,to electrical induction furnaces.” O. 
Munacex and F. Hartnanex. (Date applied for under Sec. 91 of the Act, 
March 2nd, 1909, being date of application in Germany.) January 10th. 
(Complete.) 

687. “Diaphragm and plunger enclosed electrical contact maker.” R. 
Crust. January llth. 

722, ‘Electric motor.” W.FarreLu. January llth. (Complete.) 


127: * Improvements in the electro-deposition of metals.” CowPER- 
Cores. January Lith. 

747. ‘tImprovements in or relating to a method of working arc lamps in 
series with incandescent lamps.’”’ A. Heimann and W. Sosazrrer. (Date 
applied for under Sec. 91 of the Act, January 18th, 1909, being date of applica- 

ion in Germany.) January llth. (Complete.) 

748. ‘Improvements in or relating toa method of working arc lamps in 
series with incandescent lamps.” A. Hermann and W. ScHaEFFEeR. (Date 
applied for under Sec. 91 of the Act, January 13th, 1909, being date of 
application in Germany.” January llth. (Complete.) 

752. ‘*Improvements in electric megnetic relays.’ G. H. NasH and 
Exvecrnic Co.,Lrp. January llth. (Complete.) 

776. ‘Improvements in connection with the generation of electric energy 
and apparatus therefor.” W.8. Simpson. January 

788. ‘* Automatic off and on electric door switch.” W.R. Sapp and N.G. 
Haywarp, January 12th, 

800. ‘‘ Improvements in electric and F. H, AtsTon, 
January 12th. 

828, ‘Improvements relating to the electrical propulsion of ships.” 
Crompton & Co., Lrp., J. C. MacrarLane and H, Burner. January 12th. 

824, “ Improvements relating to dynamos and motors.’’ Crompton & Co., 
Lrp., J. ©. Macrartane and H. Bure. January 12th, 

827. ‘Improvements in electrically operated indicating, registering and 
controlling devices.” and J. E, Cotas, 
(Date applied for under Sec. 91 of the Act, January 18th, 1902, being date 
of application in France.) January 12th. (Complete.) iy 

845. ‘Improvements in or relating to the electrolysis of metallic solutions.’ 
F, Lacrort. January 12th. (Complete.) 

847. “Improvements in or relating to apparatus for obtaining high con- 
tinuous potential differences.”” J. Dznon. (Application for Patent of Addition 
to No, 1,070 of 1909. Date applied for under Sec. 91 of the Act, January 16th, 
1909, being date of application in France.) January 12th. (Complete.)- 

849. ‘* Improvements in or relating to electrical apparatus for supplying to a 
line: circuit a direct current which ee a in te directions.” 
ig Bovut. (International Telechronometer Co., Uni States.) January 


869. ‘Improvements relating to alternating electric current regulators of 
the induétion type.” January 12th. 


THOMPSON 


Jtah ” B.B 
. 


903, ‘Improvements a4 and connected with automatic circuit-breakers for - 


trolley -wire systems o and E. Orompron. 
January 18th. 

936. ‘* Improved clutch for use in conjunction with the driving of dynamos 
in vehicles and rolling stock.” J. Potxey, January 18th, : 

944. “Improvements in automatic electric gunsights.” ‘T, N, and 
B. Cuampness. January 18th. 

981. ‘* Improvements: in electrically-operated door Iccks.” C, KanrcEs, 
January 14th. i 

983. ‘Improvements in a for indicating, measuring, and giving 
warning of leakages in or installations.” A. Wanine and 
Eary. January 14th. 

998. ‘* Device for attachment to telephones to hold index cards, memorandum 
pads and the like.” H. A. Hotprowand R. Sivyer. January 14th. 

999. ‘‘Improvements in the conneetions of telephone apparatus.” 
Siemens. & Hatsxe Axt.. Ges. (Date — for under Sec, 91 of the Act, 
1909, being date of application in Germany.) January 14th. 
‘Compiete.) 

7,002. “Ormamenting incandescent electric lamp.” M. J. D. Canrer. 
January 14th, 

1,009.. ‘*Improvements in insulators for high-tension electricity conductors.” 
F. Quours. (Date applied for under Sec. 91 of the Act, September 29th, 1909, 
being date of application in Germany.) January 14th. (Complete.) 

1,074. “ Electric incandescent lampcarton,” F.C, Burrs. January 15th. 


io traction.” B, Moore 


applies “Improvements relating to electric light fittings specially 


@ to bulkhead fittings.” A.L.Lixp. January 15th. 


1,067. “ Improvements in automatic elect gnetic regulators.” 

ANONYME ATELIERS JasPar & G. Metter. (Date applied for under Sec. 91 of 
the act, January-15ch, 1909, being date of application in Belgium.) January 
15th, .(Complete.) 
_ 1,180.“ Revolving sparking appliance for the ignition of internal-combustion 
motors.” L, DurHein, R, CHatmers & Co. (Date applied for under Sec. 
91 of the Act, January 15th, 1909; being date of application in France.) 
January 15th. (Complete.) 5 : 

1,186.‘ Improvéments in hygienic protecting devices for the mouth and ear. 


pieces of,telephones-and the like.” H. Nata, January 15th, 
1,145. ‘‘ Improvements. in and. relating to brushes for electrical apparatus.” 


W. A. Stuvens, Lrp., and W. A. Stevens and A, T, . January 165th, 


1,146. “ Improvements in coritrol of electrically o 


perated switches,” 
Tomson-Hovston Co., (Application for Patent oi Addition to No. 7,118/09. 


January 15th, -(Complete.) 
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PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be btained 
of W. P. & Co., 285, High Holborn, and at Liver. 
pool and Bradford ; price, post free, 9d. (in stamps), 


1908. 
MoveMENTs For CLocks, COUNTERS AND THE Likg, 
W.G. Stockall. 13,679. June 27th. (Post-dated December 23rd, 1908.) 


Process AND APPARATUS FOR THE ELECTROLYTIC DECOMPOSITION OF ALKALINE 
Satts. J. Greenwood. 25,208. November 28rd. 


- MECHANICAL APPLIANCE Fok SHOWING VARIATION OF TEMPERATURE WITH ExEo. 


TRIcaL ALaBM A1TacHMENT. T. R. Walton and R. H. Bell. 27,626. 
Extgorropes PartTicuLaRLy FoR Usk 1N THE THERAPEUTIC APPLICATION op 
ELECTRICITY UNDER WaTEeR. W. Rubiner. 27,796. December ist. 
Exgcrrto A. Muirhead. 27,867. December :22nd. (Cognate 
application 1,419/09.) 
Macuings. T. Ferguson. 2,040. December 24th. 
ELgoTRIC ALTERNATING-CURRENT DisTRiBUTING Systems. C. H. Merz and B, 
Price, 28,186, December 24th. 


‘ 


1909. 


Dynamo-Exgotmic Macninas. A. Boeckel, 0. Grunberg, K. Koukovski and 
Luxembourg. 1,327, January 19th. (Application for Patent of Addition 
to No, 20,088/08.) 

Mans oF AND APPARATUS FoR GROOVING TROLLEY WIRES AT INTERVALS OF THEIR " 
LENGTH FoR THK PURPOSE OF MECHANICALLY SECURING THE SAME TO THEIR ; 
Ears on Hotpers. B. Kay. 2,052. January 28th. 

Evxcrrio Motor-Startine Switcues. Siemens Bros. Dynamo Works, Ltd.,and 
K. 8chupp. 2,462. February ‘ 

Exxcrricity Meters, G. North. 8,300. February 10th. 

Macuines. F, W. Carter. 38,352. February 11th. 

Fuses ror Excuances.. H. Cooper and British Insulated 
and Helsby Cables, Ltd. 3,578, February 

Hiex PorentTiaL Pamary Battery. W.S. Tucker. 6,449. March 18th. 

Exectric Lamps. E, Frenot. ‘7,073, March 24th. (Date applied for under 
International Convention, June Ist, 1903.) 

Aotive Mass FoR THE NeEGaTIve ELECTRODES OF PariIMARY AND SECONDARY 
ELEcTRIO ELEMENTS WITH ALKALINE ELECTROLYTE. Nya Ackumulator 

» Aktiebolaget Jungner, Estelle and K, W. H. Evers. 17,338. March 2¢th, 

DetacHaBLe On” Exvectrican O. H. Parsons. 7,345, 
March 26th. 

System or SupPpLyine ELEcTRIC CURRENT BY MEANS OF A NUMBER OF GENERATORS 

Driven BY ComsBustion Enoines, W. A. J. Muller. 17,595. March 30th. 
(Date applied for under International Convention, April 6th, 1908.) 

Conpuir Fittings FoR ELECTRICAL-AND OTHER PURPOSES AND THE MANUFACTURE 
oF s4Mu. Brampton and Osborne. 8,601. April 10th. 

Lirtine Macnets. A.C, Eastwood. 10,283. April 30th. 

Exectric PotypHask CommurTator Macuines. E. C. R. Marks. (Allmanna 
Svenska Elektriska Aktiebolaget.) 12,782. May 29th. (Request under 
Sec. 19 not granted.) 

ExngorricaL Contact APPARATUS ACTUATED BY THE PassaGe oF TRAINS TO 
ContTron Rattway Points anp SicnaLs. Siemens Bros.& Co, (Siemens and 
Halske Akt.-Ges.) 14,120, June 16th. 

Etrorric Wave SienaLuinc. R. A. Fessenden. 14,826. June 24th. (Date 

» applied for under International Convention, July 30th, 1908 ) 

SHUNT ARRANGEMENT FOR Watt MrasuneMent. C. J..O’Keenan. 
15,298, June 80th. (Date applied for under International Convention, July 
17th, 1908.) 

Pives For I AL-C Engines. Firm of R. Bosch, 
pg uly8th. (Date applied for under International Convention, March | 

let, 

Merers InpicatiIne Maximum Consumption. Compagnie pour la 
Fabrication des Compteurs et Materiel d’U+ines Gaz. 17,188. July 24th. 
(Date applied for under International Convention, August 8rd, 1908.) 

ELEoTRIO METERS OF THE INDUCTION TyPs. - Compagnie pour la Fabrication des 
Compteurs et Materiel d’Usinesa Gaz. 19,277. August 2Ilst. (Date applied 
for under International Convention, August 26th, 1908.) 

OrpDER SIGNALLING APPARATUS. Siemens Bros. & Co. (Siemens end 
Halske Akt.-Ges.) 19,684. August 27th. 

ELEcTROMAGNETIC Friction Brakes. Dick, Kerr & Co. (R. Braun, Germany. 
20,815. September llth. : 

Exxzcrric Pocket Lamps, J, Lewey. 22,082. September 27th. 

ELgcTricaL SELECTING SysTEMs PaRTICULARLY APPLICABLE TO TELEPHONE 
Excuance Systems. E. HE. Clement. 24,615. October 26th. (Date applied 
for under Rule 18, December 14th, 1908.) : 

TELEPHONE ExcnanGE Systems. E. E.Clement. 24,616. October 26th. (Date 
applied for under Rule 13, December 14th, 1908.) 

ELEoTRIc TELEGRAPHIO SIGNALLING INSTALLATIONS. Siemens & Halske Akt.-Ges. 

. December 2nd. (Date applied for under International Convention, 
December 8rd, 1908.) 

ELECTRO-THERAPEUTIO Apparatus. H.G. Boyd. 1,987. January 27th. 

TELEGRAPHY AND TeLEPHONY BY ConDucTion. A. W. Sharman. 2,169, 
January 29th. . 

Heads as on Exgcrric RalLway AND Tramway Vinicies. H, 

- Dudgeon and H. Cross. 6,235. March 4th. 

TROLLEY-HzaDs oR OvurRENT-CoLLECTORS FoR Buxrcrric Traction. E. M. 
Munro and Railless Traction Co. 5,249. March 4th. 

ExxornicaL Ionition Devices ror Gas Lamps AND THE LIKE. G. Keith and J. 
Keith. 17,827. April Ist. F : 

Trotiry-Heaps or Exectric TRAMCARS AND THE LIKE. G.R.Thompson. 8,649. 
April 10th. 

TROLLEYs oR CoLLEoTORS For L.J.Tetlow. 9,365. April 20th. 

Watt Pivues. Vessey. 9,402. 

on CoLLzorors For Exgctricity. C.A. Bluhm, 12,258. May th. 

oF Bopies. H. J. Haddan, (Biuno-Patente- 
Verwertungsgesellschaft.) 12,467. May 26th. 

MetHop oF SEcuRING MetaL Contacts To CakBon 8. Benki. 
15,737. July 6th. (Date applied for under Rule 13, December 28th, 1908.) 

Execrrio Cracuir Coser For Raiiway Points, Point Locks, 
Sienats, Train Srops, Gates AND THE LIKE. A. H. Johnson. 18,500. 
August lith. (Date applied for under Rule 18, December 18th, 1908.) 

ExkcrroMaGnetic Brakes. Dick, Kerr & Co. (R. Braun, Germany.) 19,098. E 
August 19th. 

REGULATION OF AL Cc CommutTaTor Dynamo-ELEctRic MACHINES. 
Siemens Bros. Dynamo Works, (Siemens Schuckertwerke Ges.) 20,005. . 
September Ist. 


©. Traction Systems. (Suchostawer 


CoLtxcrors ror. ELecrar 
Patents) Syndicate, Ltd.,and H. M. Sayers. 20,115. September 2nd. ES 


: Boveri, et Cie. . tember 18th. (Date applied for under ws 
“national Convention, Noversber 1908.) 
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